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PREFACE. 



Amid tlie labour iuvolved in the erection of a hundred new 
school-houses, this volume would certainly not have been under- 
taken except from a sense of its imperative necessity, as ui'ged 
from many different sides. My principal motive for under- 
taking it arose from the singular want of English works 
on school-planning, and the circumstance that the subject had 
not previously been regarded by architects as possessing much 
importance. My professional connection with the School 
Board for London having made me the instalment of new 
developments in the planning of Elementary Schools, and 
afforded opportiniities of a kind never before enjoyed by any 
one, seemed to cany with it a kind of duty. The appearance, 
in the public prints, liowever, of descriptions and illustrations 
of new school-buildings utterly uiisuitod to their purpose, 
became the determining reason. 

These pages cannot fail to be full of imperfection, as they 
were written in the spare moments of the evening, by one who 
is in no sense a literary man. They are yet the result of much 
study ; of a comparison of the unpublished opinions of many 
eminent men whose lives arc devoted to school work; of 
personal examination of numerous buildings in the United 
Kingdom; of special journeys undertaken to different con- 
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tinental countries; and, lastly, of results as they Lave been 
applied to English wants and uses. 

It is believed that the numerous plans and illustrations 
given, which have been taken in some cases from drawings 
specially prepared for this work, and in others from foreign 
works inaccessible to the general reader, will of themselves 
prove of great value to those engaged in building or maniig- 
ing schools, while the letter-press lays down the first principles 
which should guide the school-planner. If they together 
succeed in raising such discussion a.s will tend to carr}' the 
science of school-planning still further, I shall be gi-atified by 
the result. If they have the eflfect of inducing the Govern- 
ment to undertake a more decided lead in encouraging the 
erection of good and prohibiting that of unsuitable buildings, 
and of directing the attention of architects generally to the 
importance of securing good school-houses, thoroughly fitted for 
the purpose of teaching, and expressing that purpose in their 
architectural character, my ol)ject will be more than attained. 

The aim of the work, therefore, is to l)e strictly practical and 
useful. With this view technicalities have been avoided as far 
as possible. Dealing chiefly with the subject of buildings 
suited to Elcmentar}' education, it directs attention, also, to 
Secondaiy, Technical, and other kScIiooIs. 

To render the eiK^uiry complete, some description of the 
principles of school-planning adopted in other countries of high 
educational repute l)ecame indispensable. A general sur\ey of 
the principal foreign systems is therefore given. Gennany 
naturally receives special attention, and is the subject of many 
illustrations. 
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My thanks arc due in many quarters for valuable assistance 
rendered towards securing greater accuracy and completeness. 

Especial acknowleilgment should, however, be paid to the 
Sheffield School Board for acceding — with a rare public spirit 
— to my request to allow their clerk to accompany me 
on a tour of school inspection through Belgium, Germany, 
Austria, Switzerland, and France, undertaken in the spring of 
1873. To the pen of Mr. Moss himself I am indebted for the 
concluding chapter on "School Furniture and Apparatus." 

The views of London schools have been fill drawn on the spot 
by Mr. H. W. Brewer, and, in almost all cases, have also been 
transferred to the wood by him. Several of the designs selected 
for illustration are from the pencil of my partner, Mi\ J. J. 
Stevenson, who, although having no connection with the School 
Board has rendered much valuable assistance in their work. 
All the woodcuts have been engraved by Mr. James Cooper 
with that accuracy and clearness for which he is distinguished. 

Those who may be able, from long acquaintance with school 
work, to detect errors either in fact or judgment, or to supply 
further information tending to elucidate the subject, will confer 
a favour by sending any notes to the author. 
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SCHOOL AECHITECTUEE. 



INTKODUCTOBY. 



The industry of those connected with, or interested in, the 
teaching of the young, has made us familiar with some of the 
most fayourable conditions under which school organization, 
management, and discipline, have been commenced and main- 
tained in different parts of the civilized world. Since the first 
establishment of Sunday Schools at Gloucester, in 1783, followed 
soon after by the introduction of the rival systems for poor chil- 
dren by Bell and Lancaster, worki on education of more or less 
value have appeared from time to time. In more recent years, 
the number has greatly increased, and the subject has been 
discussed with growing interest as the various opinions of leading 
philanthropists and educationists have become known. Til^ at 
length, the blue books of the Schools Inquiry Commission have 
given us instructive reports by Mr. Matthew Arnold, Mr. Fearon, 
and others of Her Majesty's Inspectors of Schools, on the state of 
education at home and abroad, and on the best means to be 
adopted for gradually raising the tone and extending the benefits 
of education in Great Britain. 

The scholastic buildings have not received the same attention. 
Some of the writers on education give an occasional glance in 
this direction, but rarely with any serious intention of discussing 
many of the points of school arrangement. There is no complete 
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handbook on planning and fitting-up school-houses sufficient as a 
guide to school-founders, school-boards, architects and others, 
showing the various arrangements which may be considered best 
for the health, comfort, and eflfective teaching of children, and 
setting forth how the different parts of the building should fit 
together so as to form one harmonious whole. Education itself, 
being the question of most pressing necessity, has naturally 
received the first attention. 

The Elementary Education Act of 1870, passed by the personal 
exertions of the Right Hon. W. E. Forster and the concurrence 
of all political parties, has, by establishing School-Boards through- 
out the country, given a new impetus to popular education. It 
has provided not only the means so long wanted for erecting 
suitable buildings for Elementary Schools, but the power of com- 
pelling, if necessary, the attendance of children. The movement 
has already, in turn, rendered more than ever apparent our sad 
lack of Secondary Schools, and the painful truth that, in England, 
the educational era has only commenced. 

An inquiry, therefore, into the best methods of building and 
furnishing school-houses cannot be deemed unnecessary. Its 
subject must rank as second in importance only to the question 
of the education itself. The establishment of schools for the 
intellectual culture of all classes of the community having become 
a matter of national importance, the buildings in which the great 
work is to be carried on should be carefully studied to ensure the 
perfection of convenience and fitness in every part. If popular 
education be worth its great price, its homes deserve something 
more than a passing thought. School-houses are henceforth to 
take rank as public buildings, and should be planned and built in 
a manner befitting their new dignity. 

A large number of new edifices, intended for use as public 
Elementary Schools, are completed or in course of erection 
throughout the country, but it by no means follows that the plans 
adopted are always, or on all points, models of school contrivance. 
Public interest has been much more excited on the question of 
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cost than on that of skilful planning. The importance of 
education is only beginning to be understood by the average 
Englishman : that of judicious arrangement of school-buildings 
lies some distance in the wake. It is precisely this aspect of the 
educational question which claims our attention to the exclusion 
of others. In spite of the temptation to roam free over some 
of the many subjects interesting to the educationist, the scope of 
our inquiry must be strictly limited to the building and fitting of 
school-houses in the best manner. The subject may be dry and 
uninviting to many, but its study has become a necessity. 

The attention of all who are charged with the instruction of 
the young, whether their establishments be public or private, 
cannot be too earnestly directed to the connection between good 
schools and good school-houses, and to the great principle that, 
to make an edifice good for school purposes, it should be really 
built for children and their teachers. It may be necessary, firom 
time to time, to touch on systems of teaching, so as to render 
apparent the reasons of the planning in particular cases, but no 
further. The plan of the school- building depends so much on 
the method of tuition that an acquaintance with the latter is of 
the first necessity to the school-architect. For years it has been 
common with architects to regard school planning as almost too 
simple and easy a branch of their art to deserve serious study, 
and published works on the subject could bo quoted to show that, 
when studied, attention to external prettincss was regarded as 
the chief matter. It is, therefore, of some consequence to 
connect the plan of the building with the system of teaching 
to be followed. When this latter is clearly and definitely 
settled, architects will always be found able to produce buildings 
suited to it. But they must first understand in what manner 
their buildings are to be used. 

In discussing some of the principal points which go to mako 
a good school-house, we do not confine ourselves to any one 
kind or description of school nor to the buildings in any one 
country. The main interest of the question, at present, im- 

B 2 
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doubtedly lies with the primary or elementary schools, and 
with the application of hints or ideas, derived from whatever 
source, to the elementary school-houses being or to be erected 
in England. The schools of Germany afford excellent plans, as 
well as architecture of a monumental kind, often suitable for 
English secondary schools. The practical details to be hereafter 
mentioned will apply, generally, as much to one kind of school 
as to another, being almost always common to all. 

In England, hitherto, owing to the absence of a general 
system of public education adapted to the whole population, the 
only moneys derivable from the public purse towards the erection 
of school-houses have been the " grants in aid " made by the 
Education Department of tho Privy Council, and which only 
bore a small proportion to the total cost. The remainder was 
derived from the subscriptions of those interested in the establish- 
ment of the now school— either Churchmen, Roman Catholics, or 
Dissenters of some denomination,* and the result has been, not 
only to necessitate the greatest economy in the school buildings, 
but so to contrive their plan as to render them occasionally useful 
for lectures, concerts, tea meetings, and the like, often to their 
great detriment regarded simply and solely as school-houses. 
The funds having been raised with great difl&culty, every feature, 
the absence of which did not endanger the annual grant, was 
dispensed with, proper arrangements on all hands curtailed, 
class-rooms (except one solitary room for the yoimgest infants) 
abandoned, until the building consisted simply of one room for 
each sex and for infants, the plan being usually a parallelogram 
or L shape. 

Now, however, education having emerged from tho denomina- 
tional stage and become a national que^^tion, tho now buildings 
for school purposes should bo plannod i*ololy Willi a viow to 
convenient and effective toachiug» luid to pro|K>r sanitary 

• Since tho ontnbUghntont \)lC M\\^\\ )U^^U i^U th<»so kiuds of schools have 
beeu calliMl, for tho wiko of «vuvouio4kc<» ivr i^utrast, *' Deuominational or Yoluu- 
tory Schools." 
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arrangements. Thus, the widths of the school and classrooms 
will be decided in relation to the number of benches and desks 
to be used. Both will be carefully proportioned as to length and 
height. The class-rooms will be so placed in connection with the 
schoolroom as to be economical in plan and easy of supervision 
on the part of the master or mistress. The windows will be 
ample, and so disposed as to throw the light in the right places, 
as well as to be useful for summer or occasional ventilation. 
The doors will be so arranged as to afford easy means for the 
dispersion of the school, and for access to the yards and play- 
grounds, without sacrifice of desk-room or other convenience. 
The fireplaces (or other method of warming) will be contrived so 
as to avoid roasting or rendering uncomfortable either teacher or 
children during the progress of a lesson ; and the furniture and 
fittings will be suited to their respective purposes. 

Hitherto the Education Department have had to contend with 
paucity of means on the part of school promoters, and their 
difficidty has chiefly been to bring up the buildings to the 
required mark, or nearly so. Now, however, the evil must 
surely be of a widely different and even opposite character, 
requiring the exercise of a firm restraining hand, so that the 
new erections shall be economically bmlt and made fit for 
schools, if fit for nothing else. Formerly, the Department had 
to deal with clergjrmen and others usually possessing some 
knowledge of school arrangements, and simply lacking money. 
Now they are met by School Boards sometimes numbering 
gentlemen new to the work, and able, if they like, to squander 
large sums of money over their own theories of school-planning, 
however much these may be in opposition to the opinion of the 
best authorities. 

It will thus be seen that (so far as we treat of Public Ele- 
mentary Schools) our object is not to start new-fangled ideas 
which might appear directed to revolutionise the system in use in 
this country — a system which differs from any other, and which 
has grown through many years of care and studious effort — but 
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rather to present it in the new light which is the necessary out- 
come of new legislation ; to supply more copious reasons for, and 
explanations of, the points to which importance is attached; 
and to glean from other coimtries, as well as from many sources 
of observation and experience in our own, such further hints as 
may tend to develop still further the principles of English school- 
planning. 

Throughout all the general principles and minor details which 
we may hereafter discuss, the subject of hygiene should be ever 
present, though perhaps never mentioned. To the school- 
arghitect, hygiene means the rules which should regulate the 
situation, construction, ventilation, warming, lighting, and 
furnishing of the building. To the school-manager and the 
schoolmaster it means the time, quantity and kind of work, 
exercise, and rest, which may be found most favourable to the 
health and development, physical and mental, of the children. 

The school-architect should remember at the outset that he is 
building for children varying in age, sex, size, and studies, and 
therefore requiring different accommodation: for children engaged 
aometimes in study and sometimes in recreation ; for children 
whose health and success in study require that they should be 
frequently and every day in the open air for exercise and 
recreation, and at all times supplied with pure air for rci^iration ; 
for children who are to occupy it in the hot days of summer and 
the cold days of winter ; and this for different parts of the day in 
positions which become wearisome if the shape and relative 
positions of the seats and desks have not been studied for comfort 
in every respect ; and which may affect symmetry of form, 
quality of eyesight, and even duration of life ; for children whose 
manners, morals, habits of order, cleanliness, and punctuality, 
temper, love of study and of the school, cannot fail to bo in no 
inconsiderable degree affected by the attractive or repulsive 
situation, appearance, out-door convenience and in-door comfort, 
of the place where they are to spend a large part of the most 
impressionable period of their lives. This place, too, it should 
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be borne in mind, is to be occupied by teachers whose own health 
and happiness are affected by most of the circumstances above 
alluded to, and whose best plans of order, classification, discipline^ 
and recreation may be utterly baffled or greatly promoted by the 
manner in which their schooUhouses are constructed and 
furnished. 



CHAPTER 11. 



EXISTINO SCHOOLS. 

Necessity of State Control over School Buildings — Want of Secondary Schools — 
Lancasterian System — Stow— Wesleyan Schools — The Education Depart- 
ment—Mixed System — Switzerland — Holland. 

To imderstand fiilly the principle that a good school requires 
a good school-house, it is necessary to know something of exist- 
ing schools in this country and to see how they compare with 
others. Wherever good teaching has been appraised at its full 
value, there should good buildings be found for the purpose. 
Where really first-rate education exists in inferior or unsuitable 
buildings, it will generally be found that better accommodation 
is contemplated, or that the education itself is not fully appre- 
ciated by those providing the funds. The importance of good 
early training is not immediately understood by any people. 
When once realized, proper buildings follow as a matter of 
course. The English nation as a whole has not grasped the 
importance of the Elementary Education Act, and the greater 
number of the new elementary school buildings will probably 
be completed before the real position of this popular boon is 
established. 

Perhaps among a people having so much to say on the liberty 
of the subject and favouring freedom verging on license in all 
directions, it would seem rather hard to deny a person the 
right of teaching a few children in any place which might be 
selected. In Germany this is done systematically, and even the 
private schools are not exempt from State interference. There 
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a certificate of competency (the result of examination) is far 
more stringently insisted on generally than it is, even yet, with 
ns. The State appears to hold that an incompetent teacher is 
an injury to society, and both teachers and school-houses are 
under its control. 

In Holland also a building cannot be used for school purposes, 
public or private, without an inspection and certificate of fitness. 
Any one conducting a school, in a building declared by the 
district inspector to be unsuitable, is liable, for the first offence, 
to a fine of finom two to four guineas a week ; and for a second, 
to a double fine and imprisonment of a week or a fortnight. 

Apart from the necessities of the poorer population, for whom 
primarily the new Elementary Schools are intended, we find 
the condition of the children of the lower middle classes 
mainly educated in private schools, sometimes day-schools, some- 
times boarding-schools.* Irrespective of Dame Schools and 
others of the lowest class, whether as to buildings or instruction, 
whose days are nimibered and whose history deserves no record 
in an architectural work, this better class of private schools 
deserves attention. A large proportion of the buildings in which 
ihey are conducted are quite unfit for the purpose. What is the 
history of not a few %{ themP A gentleman — it may be a 
University man — sufficiently learned to give his pupils a good 
education, but utterly ignorant of sanitary science or the ordinary 
principles of domestic economy, finds in some back street or 
outlying country place an old house, left long without a tenant 
on account of its defective drains, bad water, damp walls, leaky 
roo&, smoky chimneys, or some of the other numerous diseases 
to which old houses of the badly-built sort are prematurely 
liable. The smallness of the rent reconciles him to such of the 
evils as he can himself see, while a little tinkering, and the 
application of some cheap paint and paper, effectually conceal 
the remainder. The largest room, perhaps with cubic air-space 
enough for half a dozen persons imder ordinary domestic arrange- 

• Known, since the advent of School Boards, as ** Private Adventure Schools. ** 
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ments, and utterly innocent of any pretence to ventilation, is set 
apart for the school-room, iumished with benches and desks as 
uncomfortable as possible, and forthwith packed with a score, or 
more, of pupils for seven or eight hours a day ! The bedrooms 
are crowded in like manner, and the result is that the children go 
home for the holidays looking pale and ill, or, as their parents 
fondly believe, very much " over-worked." This is no over- 
drawn picture. There are numerous schools of the kind, both 
in London and the provinces. They are under no Inspector's 
eye. They ask for no Government grant. At present they cannot 
be meddled with. But it is not too much to predict that the 
time will arrive when the use of such buildings for the purposes 
of education will not be tolerated. This time, however, is not 
likely to be until all classes, and all sects and parties, come to 
realize fully the benefits of education itself. The Duke of New- 
castle's Commission ascertained in 1861, that these private — 
non-inspected — schools, were especially popular with the well-to- 
do working classes, from their supposed gentility, and were on 
the increase. The number of children they contained in 1861 
was no less than 673,536. Some of them were good, but of the 
vast majority, whether as regards buildings, teachers, or methods 
of instruction, it would be difficult to speak too strongly. It is 
not, of course, pretended that we have now no good middle-class 
or secondary schools; but in a year or two hence, when Mr. 
Forster's Act shall have fulfilled the first part of its mission in the 
creation of suitable buildings for public elementary education, the 
English position will be that, although pride may be felt in the 
possession of such public schools as Eton, Harrow, Rugby, 
Westminster, Winchester, Charterhouse, Durham, and others — 
available chiefly for the children of wealthy parents — there will 
still remain a great gulf between the well-appointed elementary 
schools and these — a gulf which can only be bridged over by 
serious legislation in the direction of middle-class, practical, and 
technical schools. The children of the peer and the peasant will 
then have been provided for ; but those of the middle-classes (of 
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those classes which are sometimes r^ardcd as the strength of 
the country) will yet, to a great extent, rcmaiii. These secondary 
schools will also be necessary as the promotion-schools for the 
holders of scholarships from elementary schools. 

In dealing with the question of school- planning, and touching on 
the plans now or formerly in use in England, there is no attempt 
to describe the history, development, and working of the existing 
schools. That has already been completely accomplished by Mr. 
Bartley in his excellent work, " The Schools for the People." * 

The English method of teaching, based on the employment of 
" pupil-teachers," is in use, more or less, in some other conntries, 
but is not always developed in the same way. Large and wide 
schooUrooms, common to the Lancasterian (now called British) 
Schools, are still in use both in England and America. The 
origin of the system was, in the expressed opinion of Lancaster 
himself, that with the aid of monitors, one master could conduct 
a school of even 1,000 children. A gradual change of opinion, 
however, came over tlie 
managers of this class of 
schools, and about the 
year 1850, the pupil- 
teacher system, first in- 
troduced in 1846, appears 
to have superseded that 
of the monitor. The large 
room, as shown in wood- 
cut Ko. 1, is arranged to 
^ve an entire system of 
benches and desks &cing 
in one direction towards 
the master. In this case 

the whole school-room resembles nothing but itself, or a huge 
class-room based on the Continental model, but much exagge- 
rated. It is, however, sometimes planned with benches and desks 
• BeU ana Daldy, 1871. 
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placed in groups down both walls, and the scholars then face 
each other from opposite sides of the room. Floor-space is left 
at the sides of the room to enable classes to be drawn out and 
receive lessons, standing in a semicircle, they being at D D, the 
monitors at C C, the teacher at A. 

In Ireland and in America, though not hitherto in England, 
it has been a favourite plan to give each pupil a separate seat, 
although the desks themselves are made for a greater number, 
the gangways occurring generally at intervals of two, although 
(in Ireland) sometimes of three, and even of four. The advocates 
of wide and large school-rooms maintain that there is a greater 
power of control on the part of the teacher, and that, in spite of 
the great noise (and to an on-looker, the great confusion and 
babeldom) during lesson-time, there is a more than compensating 
element in the superior general intelligence promoted by the 
"sympathy of numbers," obtained by simultaneous teaching. 
These school-rooms, supposed to be obsolete in England, and 
so regarded by the Education Department, are advocated by 
the Leeds, Worcester, and other School Boards ; and by some 
able schoolmasters and educationists. 

On the contrary, the system in use among the whole German- 
speaking race, from Berlin to Vienna, turns on the theory that 
each class should be taught in a separate room by a separate and 
fully-qualified master, and that the same educational treatment 
should be maintained from the earliest to the last moment of 
school life. Two features, universal with us, a "pupil-teacher,*' 
and an infant-school gallery, are there wholly imknown to tho 
sjnstem. The question of wide or narrow school-rooms, again, 
does not enter into their calculation at all, as the school-room is 
omitted altogether in favour of a collection of class-rooms. Tho 
contrast must not here be fturther developed, for the schools of 
Germany, studied and matured on a system so different from 
ours, and applied alike to every class in the country, from the 
highest to the lowest, are of sufficient importance to claim a 
separate notice. 
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Among existing English schools, those belonging to tho 
Wesleyan Methodist Denomination deserve some notice. 

Perhaps no others not directly connected with the Glasgow 
Normal Seminary are so directly the outcome of Mr. Stow*s 
training system. When the tide of opinion set in strongly against 
the monitorial system, as advocated by Bell and Lancaster, Mr. 
Stow earnestly urged the employment of a greater number of 
properly qualified teachers, and condemned the improper employ- 
ment of monitors — " the work of a master done by apprentices." 
But he never condemned the pupil-teacher system. In some 
sense, he is the author of it; for he invariably laid down the 
principle that mere teaching was insufficient — that a system of 
training was necessary. This was first adopted, in England, at 
the Cheltenham Training College, and is exactly what the 
English method now aims at. The Wesleyans have always held 
the opinions of Mr. Stow in reference to the sympathetic influence 
of large numbers on each unit of the number. Tho woodcut 
No. 2 shows a school on Mr. Stow's system, and it is equally tho 
plan of a Wesleyan 
school. Tho chief 
feature is the large 
gallery, whereon a 
collective lesson may 
be given to a very 
large number — per- 
haps two - thirds of 

the whole school. In the Wesleyan schools this is used as the 
theatre for the religious instruction which forms so vital an 
element in their system. The three points on which Mr. Stow 
chiefly laid stress, were, a competent teacher, a good gallery, and 
a well-furnished playground. 

Woodcut No. 3 shows the plan of a Wesleyan school, which 
in turn is equally that of a school on Stow's system. It will be 
noticed that here the schoolroom is 30 feet wide, with a double 
system of desks, one set facing tho other, while the large gallery 
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ia inststcd on, and no greater vidth of schoolroom allowed beyond 
wKat is strictly necessary to draw out the class in front of the 
groups of desks. To allow supervision on tlie part of the teacher, 




the use of long desks necessitated a space to be left between each 
row, and the number of tows was therefore limited (though not 
absolutely) to three. It is only now, however, that, by an 
immense improvement in the shape and mechanism of desks 
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space \8 economised; five rows instead of three can be used both 
in school-rooms and class-rooms, and, instead of being limited to 
20ft. as a maximum, the school-room may be economically built 
at 22ft. wide. While improvements of like nature, aflfecting the 
plan of the building, may be devised from time to time, the fact 
remains that what is now being done in school-planning is but 
the natural development of a system already laid down, stimu- 
lated by the presence of greater requirements. 

On the other hand, and as throwing light on the plans issued 
by them, we must remember that the work of the Education 
Department has been mainly directed to the kind of school 
hitherto called " National," these being by far the most numer- 
ous, and belonging to the Church of England — the State Church. 
Mr. Bartley tells us that of those which received Government 
aid in 1869, the Church schools numbered no fewer than 808,364 
children, as compared with 217,438 in Dissenting, and 67,768 in 
Koman Catholic buildings, or, nearly three times the number of 
all the rest put together. And not alone this : another fact is to 
be remembered. The assistance of the Department has been 
sought so much more frequently in the villages and smaller towns 
than in London and the great seats of industry (the latter often 
consisting of only one parish), that their plans and rules, as 
gradually developed, really apply rather to small than to large — 
to country rather than to town — schools, and always to an ex- 
tremely limited condition of purse. The smallness of the school, 
too, led to the adoption of the '* mixed " system, but only as 
an expedient, and not as a principle. The number of children 
being too few in the majority of cases to admit of the cost both 
of a master and a mistress, the boys and girls were taught 
together in the same school by a master. Wherever we find a 
Church school of large size, then the sexes are taught separately 
and in separate schools. In other words, the managers of this 
type of school have never really believed in the mixed system. 
They have, however, believed too much in, or carried too far, the 
pupil-teacher system, as proved by the fewness of class-rooms. 
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If any ground is to be gained by the study of existing schools, 
the defects as well as the merits of the system firom which we 
chiefly develop must be fiilly discussed. 

Mixed Schools — schools above the infant stage where boys 
and girls are taught together — have not been much in favour, 
partly because of the opinion that their adoption narrows the 
field for the employment of mistresses to Infant Schools only, 
and partly from other reasons. The objectors contend that 
few women can maintain discipline among the more turbulent 
male element in a Mixed School. The advocates of the sys- 
tem, on the other hand, point to America, where the whole 
of the primary education of the people is carried on in such 
schools principally conducted by mistresses. Practically, the 
mixed system among us has been regarded as a make-shift; 
and here in schools where it is in force we generally find a 
master, not a mistress. The late Mr. David Stow,* the eminent 
philanthropist of Glasgow, strongly advocated it, and his in- 
fluence is still shown by the high favour in which the system is 
held in Scotland. The great majority of the Wesleyan schools 
adopt it, and, in some of the admirable establishments belonging 
to the Wesleyan body, may be seen classes of girls and boys 
trained together to the end of the course, through all the school 
grades, and even to the age of fourteen or fifteen. Among 
these schools, also, few of the teachers are women, except for 
the girls' needlework lessons, &c., as required by the Code. A 
greater number, however, may be anticipated, for the body are 
now encouraging, on principle, the employment of women 
teachers in Infant and Mixed Schools up to the age of twelve as 
a maximum. In this they set a good example. 

The mixed system, if adopted, would aflfect our plans chiefly 
on minor details, such as the mode of access to the yards, the 
staircases, cloak-rooms, &c., and it is not proposed, therefore, 
to discuss it at length. It may be stated, however, that it is 

• " The Training System.'* By David Stow. London : Longman, Brown, 
Green, & Longmans. 
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chiefly found among the English-speaking race. In America the 
system is in high favour, though by no means universal, and 
generally confined to the Primary Schools, which extend to the 
age of ten or eleven. On the continent of Europe it is found 
in Holland and Switzerland. In London the general opinion is 
somewhat against mixed schools, especially for the senior classes, 
although many old ones are in actual work. 

Professor Huxley's Committee reported, in June, 1871, to the 
School Board for London, as follows : — 

" It is universally agreed that Infant Schools may be mixed, 
not only without detriment, but with positive advantage to the 
children. 

" With respect to Junior Schools, so much depends upon the 
previous training of the children, and upon local circumstances, 
that we do not think it advisable to lay down any general rule 
regarding them. 

" On the other hand, while evidence has been brought before 
us tending to show that, under certain conditions. Senior Schools 
may be mixed, we are decidedly of opinion that the Senior Schools 
pro^'ided by the School Board for London should be separate.** 

The division of schools into Senior and Junior — so that in the 
lower the sexes may be mixed, and in the upper kept distinct — 
is only feasible in establishments of very large size. It is to be 
found in Scotland, but only in schools of 1200, 1500, or more. 
And the truth appears to be that, whether as a logical conse- 
quence, or in view of economical working, a graded school should 
either be entirely mixed or entirely separate. If the organization 
be for a school of 1500 children, then it is easy to mix the 
junior departments and to separate the seniors. If, however, the 
numbers be about one-half, as now generally preferred, then the 
senior departments become so small as to be better, and more 
economically, arranged in the form of class-rooms attached to the 
school. 

We now come to the consideration of the central feature of 

the English system of teaching — that on which the planning of 

c 2 
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our elementary schools depends — the pupil-teacher system. TJnless 
the school architect has some idea what this means, he cannot 
fail to be more or less in the dark as to his plans, and will often 
be unable to decide which of two or more possible arrangements 
is the best. It is diametrically opposed to the German system. 
And so is an English to a German plan. It has points of 
resemblance to the teaching systems of Holland and of Switzer- 
land. And yet the school plans of the latter countries are quite 
imlike ours. 

To those who wish to study the question more fully, we 
recommend a perusal of the recently published pamphlet* of 
Dr. Rigg. It would be difficult to mention any one more 
competent to speak with authority on the English sytem of teach- 
ing than the present Principal of the Wesleyan Training College 
at Westminster. He says : — " Men go hastily to Germany, and 
see a German school taught only by adult teachers, a teacher to 
each separate class ; or they go to Edinburgh and see a similar 
plan in operation in a number of excellent schools ; they see or 
hear besides that a similar plan is in operation in the expensively 
appointed and efficient schools which are among the shows of 
some towns in the United States, and they come to the conclu- 
sion that modem science is opposed to the employment of pupil- 
teachers, and requires that only adult teachers should have any 
charge of children. Whereas the fact is that, for Elementary 
Schools, the pupil-teacher system is the only truly scientific 
system ; that the separate class and teacher system is the very 
old system, which has been superseded because of its in- 
effectiveness, and that where this system succeeds, it is under 
conditions altogether different from those which belong to the 
elementary schools of this nation. ... It may be practicable in 
Germany, where thirty pounds a year in gross payment is good 
pay for a teacher, to have a public school manned only by grown 
teachers. In this country, where the teacher is paid six times 

• "Primary Edjication in England." By tbe Rev. James H. Rigg, D.D. 
Hamilton, Adams, and Co. 
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the amount, this would not be possible. Even in Germany the 
result is that the classes imder the charge of each teacher 
separately are far too large for thorough and efficient teaching at 
all points, and through all the school-time. No teacher can by 
himself, and without the aid at least of effective monitors, teach 
constantly a class of seventy or eighty children, although they 
may be nearly of the same age and standard of attainments. 
There are always great differences in children. The child who is 
quick in arithmetic is often slow at reading. The clever reader 
is often a dull calculator. Ability in grammar by no means 
implies cleverness in geography, and vice versd. In particular, to 
teach reading and dictation to backward scholars requires minute 
and individual driU. Children to be well taught must often be 
broken up into small squads with a monitor or pupil-teacher over 
them. Although on certain subjects a teacher may be able to 
give capital and effective simultaneous lessons to a large class, 
yet for many purposes of eliciting thought, and correcting error, 
and supplying defect, he must be able to deal with each scholar 
apart, or as one of a much smaller section. Besides all which, 
for slate-work and paper- work, than which nothing can be more 
important, to be properly examined, it is certain that the teacher 
needs to have a comparatively small class. All the educational 
science of England fixes the maximum at from thirty to forty ; 
sciolism, which phrases largely about Continental education and 
the German system, talks about teaching with ease and efficiency 
a class of eighty. By the pupil-teacher system a scientific form 
and organization has been given to that provision of pupil-aid in 
schools, the need of which is universally felt in public elementary 
education, and the rude and ready form of which, open to grave 
objection, and altogether imperfect and unsatisfactory, is found in 
the use of monitors — sometimes recognised as such, and some- 
times extemporised, as necessity compels, and used without 
formal recognition." 

This is aU no doubt perfectly true. The writer evidently 
possesses the strongest faith in the system he advocates, and writes 
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with vigour. For Elementary Schools, — for training children 
up to the age of twelve or thirteen, — the pupil-teacher, or 
English, system is not only the most economical, hut prohahly 
the best. But its danger lies in the employment of too many 
pupil-teachers in one school — just as some other systems are 
faulty in not having any. The plan of the infant and mixed 
school, already given, cannot he regarded as other than a very 
early development of an English plan. Only one class-room is 
provided to the mixed school, and the number of pupil-teachers 
working with one master is evidently considerable. As the 
number of public Elementary Schools increases, some reduction 
will probably be made in the allowable number of pupil-teachers, 
and the number of class-rooms will be increased. Professor 
Huxley's Committee, already referred to, reported that the 
minimum number of teachers for a Junior or Senior School 
of 500 children should be 16 — viz : — 1 principal teacher, 4 
assistant certificated teachers, and 11 pupil-teachers; and that 
the teaching staff should be increased by one assistant certifi- 
cated teacher and three pupil-teachers for every additional 120 
children. And no ideas of false economy should allow this 
proportion of pupil -teachers to be exceeded. The abuse of a 
system often proves its greatest condenmation. 

Popular education in Switzerland is admitted on all hands to 
be effective, practical, and generally excellent. Perhaps it is, on 
the whole, better than in any other European country, except 
Holland. But, as each canton has its own laws, and the con- 
sequent organization, the system of instruction is not identical 
throughout. Formerly, the Swiss schools were carried on in the 
old ch&toaux, converted for school purposes as best they might 
be. Now, however, new and excellent school-buildings are 
to bo found in most of the towns of the Confederation. 
The course of study usually embraces six years, commencing at 
the age of six, in the Primary Schools. These consist of two 
divisions — the Elementary and the Practical — to each of which 
are assigned three years of the course. This is, so far, unlike 
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our system, and, as we proceed, it is still further unlike ; for the 
Swiss possess what we have still to obtain — viz., a complete 
system of Cantonal Schools for those requiring further study 
to enable them to enter the University, or to acquire the scientific 
knowledge of an art or trade. These Secondary Schools are, 
therefore, divided into two sections, the Grammar School and 
the Technical or Trade School. 

The Primary Schools we may continue to call, for the sake of 
convenience, Elementary Schools, although the upper department 
is called by a higher name, and really forms a good secondary 
school of popular kind. The plans present few features which, 
to the architect, are different from those of Germany. This is 
natural enough when we consider how much of the Republic 
may be regarded as German-speaking, and how many of their 
best teachers are selected from Germany. It is not necessary to 
give any special illustrations of their arrangements, as these will 
be sufficiently imderstood when we come to deal with the subject 
of German plans. Perhaps Zurich contains as many good ex- 
amples of Swiss school buildings as are to be found in any one 
Canton, and, for our purpose, may be taken as the type of all. 
There are eleven school districts, wherein educational affairs are 
managed by a chain of different, yet connected, public authorities . 
Each commune, as well as each district, has its board or com- 
mittee, whereon the teachers themselves — forming in Zurich a 
society of considerable influence — are not without a voice. To 
the higher of these bodies all school plans are submitted for 
approval, with power of appeal to the council of education. 
In the town itself the Grosmiinster School (adjoining Zwingli's 
Church, containing 1000 children) is worthy of a visit. Another, 
in the Wolfbach, and under the same management, is entiiely 
new, has corridors 15 feet wide, and is completely fitted in every 
respect. It accommodates 300 boys and 600 girls, and its cost of 
site, buildings (including the indispensable Turn-hall€)y and 
furniture, amounted to £25,000. It is entirely free. Near the 
Wolfbach is a large cantonal school planned with a central court, 
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but badly. The site as usual, however, ia fine. The play- 
grouud, here open, is fitted with gymnastic appUaaces which 
are used with great zest by the boys in their play. 

Those who wish to study fully the subject of Swiss educa- 
tion may read with advantage the report of Mr, Arnold on 
Secondary Schools in Switzerland, and not© the system in opera- 
tion. Among others are to be found the Elementary, the 
Secondary, the Cantonal, the Veterinary, the Agricultural, the 
Training, and the Polytechnic Schools ; also the Tlniversity. 
Certainly no vLiitor to Zurich should neglect an inspection of the 
amous Polj-technic School there. Whether in its arrangements. 




its teaching, its size, or the i>plendid site it occupies on a height 
overlooking the town, it must bo regarded as a singularly com- 
manding educational establishment. Yet its plan cannot be com- 
pared with some German moduls, and in point of architecture it 
is inferior. The defects of mass and skyline are aggravated by 
a very conspicuous position, 

Holland deservedly stands high among those countries whose 
\tvji'ks we are studying, if an education diffused among all ranks, 
irein the highest to the lowest, be any claim to distinction. Not 
o^ly are the lower classes intelligent and well-informed, but the 
upper classes of the population generally have attained a high 
average of mental culture. In many i-espccte the IIoL«ud of 
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to-day may claim to be in the educational van. After the 
" Bewaar Schoolen/' the Kinder Garten schools of Holland, come 
the Public Elementary Schools, which appear to be divided into 
four kinds, the '* Armen Schoolen," the ** Tusschen Schoolen/' and 
the " Burger Schoolen " of two classes. But their plans start no 
new question for the English builder. Some of them consist, 
as in the coimtry schools of the province of Utrecht, of rooms about 
62 feet by 26 feet, intended for about 150 children, and bisected 
by a glass partition. As a rule, they are of one storey, though, 
where land is of increasing value this is not maintained. The two 
iUustrations which we give of Dutch Schools have a certain resem- 
blance to some English, though very old, plans. No. 7 repre- 
sents a large square school 
at the Hague, where the 
chief difference consists in 
the position of the classes 
in the room, and not in 
the room itself, the classes 
being placed doa-d-dos 
instead of pis-d-vis. The 
monitors, at a a in the 
Dutch School, would, in 
one of our exploded Lan- 
casterian examples, be 

placed down the centre, and they, instead of the children, would 
be back to back. No. 8 is the plan of a school at Amsterdam 
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for 500 children. Having only one line of desks, it slightly 
resembles a school planned according to the rules of the Educa- 
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tion Department. The great length in proportion to the width 
is a defect to a more serious extent than is usual with our old 
schools. Indeed, the wide school-room (No. 7) would, of the two, 
be found to be the beat for purposes of teaching. Both these 
types of school-rooms may now be considered out of date, so far 
as their application to new buildings is concerned. 

The lessons to be learned from Switzerland and Holland — the 
two European countries where primary education has reached the 
highest excellence — should not be overlooked. In both instances 
the schools are good and cheap, the youngest children are well 
attended to, and the sexes are taught together in the same classes. 
In the two last particulars, the practice of Holland and Switzer- 
land diflfers from that of Germany and Austria. Compulsory 
attendance everywhere prevails, and religious instruction is given 
in all the schools. It is so common to find in England the delu- 
sion that teaching in Board Schools must necessarily be of a 
purely secular character to the exclusion of religious subjects, 
that the custom prevailing in other countries which possess a 
national or state system of education should be quoted in dis- 
proof. In France, Italy, Germany, Switzerland, and Holland 
the systems are not only national and religious, but denomina- 
tional. It should be added that the denominations are not 
incessantly squabbling over their 'isms, as though each worshipped 
a separate and rival deity. 
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AMERICA. 

Coloured — Alphabet — Primary — Normal — Grammar— High Schools — Specimens 

— Girls' School at Boston — General. 

No people make more determined eflforts to obtain information 
on the subject of schools and schoolhouses from all available 
sources than those of the United States. The general movement 
in favour of education is regarded with a deep interest, and in 
every civilized country the American representative is on the 
watch to report to Washington the facts concerning any progress 
which may have been made. As one out of many instances of 
this vigilance, it may be mentioned that the main points of the 
English Elementary Education Act of 1871, were known and 
discussed among American educationists before the average 
Englishman had grasped them. The enthusiasm of the nation 
on the subject of schools, generally, may well be a source of 
pride. 

Turning our attention, therefore, to the New World, we should 
naturally expect to glean many valuable hints from among the 
numerous examples of recently erected school buildings. The 
American text-book for school plans has been for many years 
Barnard's excellent and well-illustrated work. There is no work 
Sn the English language on the same subject so complete. But 
many of the plans are now regarded as old-fashioned ; and it is 
to the annual reports of the School Boards in the several States 
of the TJnion that we must look for the latest information. Gene- 
rally they show a decided opinion in favour either of the dual 
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or single arrangement of desks, never a preference for the long- 
length system which has so long been common with us. The 
plans of the buildings themselves, though sometimes sufficiently 
ordinary, are sometimes highly ingenious. 

The American school-manager has one difficulty more than 
encounters us in England. The increase of population, by reason 
of the continual immigration from nearly all other parts of the 
world, is so great that, year by year, it has always been very 
difficult to develop education at an equally rapid pace. As an 
illustration of this, it may be mentioned that, according to the 
last report of the Superintendent of the Schools of New York, 
there are, of the old log school-house, the first kind of school- 
building (if building it can be called) ever attempted in the New 
World, no less than one hundred and twenty still remaining in 
the Empire State alone. But now that the black man is eman- 
cipated from slavery and possesses the same rights of citizenship 
as his former masters, he too must be educated. And in towns 
where the lowest stratum of the population consists of Irish and 
people of colour, it is natural to expect to find both in the same 
public school. Experience has shown, however, that to teach 
them together involves more fighting and general confusion than 
is desirable every day of the week. They will no more work 
peaceably in the same school-room than oil and water will mix. 
'* Coloured " schools are, therefore, frequently provided. 

In America there are many schools on the Kinder Garten 
model, but, generally, the first step is the " Alphabet *' School, 
sometimes (as in the Southern States) called the "Infant" 
School. These, for the poorer class, are public. The better 
classes, there as elsewhere, learn the alphabet either at home or 
in a private school. 

We find next the " Primary " School, which corresponds to the 
Junior Graded portion of an English Elementary School. In 
this class of school the mixed system is universal, but is applied 
oddly. For, although in the class-rooms the sexes are mixed, in 
the schoolroom they are commonly placed on different sides. And 
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it is a form of puDishmeat to place 
a whole class of the opposite sex. 
B " Model " Primary School 
such as we see attached to 
a Training College as the 
type of a country school. 
Like the Lancasterian plan, 
No. 1, given at page U, it 
is simply a huge class- 
room. The raised gallery so 
familiar to TJing lish Infant 
Schoob, is never used here, 
any more than in one of the 
class-rooms of a Prussian 
school. The Uacher's seat 
is placed on a raised plat- 
form, and the children sit on separate 
floor, and with a gangway dividing each 
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the primary schools are commonly of three, four, or more storeys. 
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the youngest children being placed on the lowest floor, and so on 
upwards, according to 
age. 

The Newton Pri- 
mary School, Ludlow 
Street, Philadelphia 
woodcut No. 11), ia 
so planned that, with- 
out abandoning the 
use of the large school- 
room, the entire area 
ia convertible into six 
class-rooms by means 
of partitions sliding 
horizontally. Thus, 
at pleasure, the whole 
can he used as one 
can be sub-dividod into a scries of rooms for 





separate clas 



"When in their sub-divided condition do they 
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thoroughly exclude 
soand f Do they 
not coDtinu&Ily get 
out of f^ear and cause 
interruption of work 
until set i%ht P 

The Capen Pri- 
mary School, at 
Boston, MasBachu- 
Betts, coDsiflla of 
girla' and boys' 
schools, each of 
three single rooms 
28 feet square, on 
three separate floors, 
and is a fair illns- 
tration of a common 
type of plan. Un- 
derneath the school- 
house are play- 
grounds, or play- 
rooms for the sexes 
protected by their 
position from stormy 
weather. This last 
arrangement is ono 
which has found 
favour in many in- 
stances among the 
plans of the new 
Elementary Schools 
of London. There 
are two staircases, 
in this case, a second 
not having been. 
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jwevionsly, a common provision in Boston Primary Schools. The 
extemnl architecture is of brick with heads and cills of granite, 
and the cost vaa as follows, viz., land 6145 dollars, bnilding 
34,716 dollare, and furniture 2075 dollars, Total 42,937 dollars. 
Children are not admitted to Primary Schools without passing an 
examination, and, at least, knowing the alphabet. A large pro- 
portion of the entire number of children in the United States 
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never get beyond these Primary Schools. In the large town of 
Philadelphia it is placed at 53 per cent., or more than half. The 
education thus amounts to little more than the three r's. 

The "middU" school is a secondary school intermediate 
between the Primary and the higher schools, and forming a 
stepping-stone to the latter, just as these in their turn form the 
approach to the University. In this kind of school, as in all 
others above the Primary, it is common to find (especially in 
New England) military drill, ■ including the use of the rifle 
compulsory under the municipal regulations. Government 
provides the rifles, and drill takes place once or twice a week. 

Among the higher schools are the " NornmV Schools for 
the higher education of women and for training mistresses ; 
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" Chrammar Schooh " for both sexes ; " Sigh " Schools wherein 

boys are trained for commercial life^ the foreign languages taught 

being principally French 

and German ; and " Latin " 

schools, where the classics 

form a principal element in 

the preparation for college. 

To select more plans of 
American schools. The Hol- 
lingsworth School, Philadel- 
phia, (woodcut No. 18) pro- 
vides on one floor a group of 
four separate class-rooms, and 
also five other class-rooms, 
which can all be thrown into 
one by means of partitions 
sliding horizontally into hol- 
low walls specially provided. 
No class-room, when the par- 
titions are drawn out, is con- 
verted into a passage-room, 
but each can be entered sepa- 
rately firom the landing. The 
plan involves a serious ex- 
pense in the item of stair- 
cases, and the entire arraDge- 
ment is sacrificed to the desire 
for diding partitions. The 
proper lighting of the rooms 
is utterly ruined. And the 
question naturally presents itself, ''Are moveable partitions of 
such paramount importance P " 

In the Tasker School (woodcut No. 19) the partitions do not 
slide horizontally, and the plan would be thoroughly German, if 
only the lighting were always on the left of the children. 
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The Melon Street School (woodcut No. 22) gives six class- 




I "taskeb" euuool, 
3 avEulable for being thrown into one, in the same mann^ 
as the HoUingswortli 
School. The plan ia 
extremely interesting 
to the English eye at 
the present moment, as 
combining the advan- 
tages of a hall of as- 
sembly with those of 
the separate class-room 
system. But it is im- 
possible to believe that, 
with the rough usage 
common b) schools, so 
vast a system of move- 
able partitions is not 
liable to constant dis- 
order, and consequent 
interference with the 
30.— PLAN or FUMT FLooE "TABKKa" SCHOOL. Working of the sohooL 
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The Wood Street School (woodcut No. 24), on a totally 
differeot general plan, gives five rooms similarly arranged. The 
exterior view (No. 23), presents a characteristic specimen of 
school Brcbitectnre in the United States. 
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The great numher of convertible plans shows a remarkable 
development of planning in New England, and indicates the 
current of opinion on a system which has been much discussed in 
oar own country, and not hitherto with much favour. 

The George M. Wharton School (woodcut No. 25) differs 
&om any of the preceding, hut in principle more nearly 
approaches the Tasker School (woodcut No. 30). The plan is 
little more than a parallelogram, subdivided into seven dass- 
rooms, no provision being made for horizontal sliding divisions. 
The lighting is not carefully attended to, and thorough ventila- 
tion for summer is impossible. No exterior view is given, for 
the architectural character is that of a detached, well-built ware- 
house. 

The architectural designs as set forth in the woodcuts are, one 
and all, extremely plain, not particularly school-like in character. 
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and of no special English interest, except as shewing what 
American Schools are like. Philadelphia, the largest town in 
Pennsylvania, is divided into 29 school divisions or sections. Its 
population is said to be increasing at the rate of 20,000 per 
annum. And its expenditure on school buildings in 1871 was 
184,842 dollars. 

The report on the St. Louis public schools for 1871 describes 
the constant difficulty experienced in maintaining a sufficient 
supply of proper schoolhouses, even when the cost is defrayed 
out of the public purse of the town, or from accumulated real 
estate. The following table shows at a glance the enormous 
increase in population, and the development of the common 
school system. Although, apparently, of local interest only, in 
reality it represents what is occurring very generally through 
the country. 



Year. 


PopuLition. 


Enrolment in 
Public SchoolB. 


Revenue fh)m Real 

Estate 

(in dollars). 


Percentage of 
entire population 
in Public Schools. 


1841 
1851 
1861 
1871 


20,826 

83,439 

163,783 

325,000 


350 

2,427 

13,380 

31,087 


4,200 
14,220 
33,497 
53,221 


1-2 
2-9 
81 
9*6 



A considerable proof of the appreciation of good education is 
given in the condemnation of the practice of using unfit hired 
buildings for school purposes. Every year some of these become 
necessary from the rapid increase of numbers, but it is held that 
every year steps should be taken to provide proper school accom- 
modation for ascertained wants. So great has been the difficulty 
in supplying schoolhouses in number equal to the demand that 
some years ago it had become necessary to forbid the admission 
of all pupils under seven years of age. The working of this rule 
has not been found beneficial to education, and the age of five is 
now recommended. The new school-buildings are constructed 
with external walls of much greater thickness than is common to 
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private structures of similar size and height, the object being 
to rest the weight of all floors and roofe thereon, and thus to 
avoid the use of objectionable iron columns in the rooms and to 
secure the utmost free- 
dom in arranging move- 
able partitions without 
constructional difficulty. 
It is admitted that the 
problem of warming and 
ventilation has been per- 
plexing, and IS only par- 
tially or approximately 
solved, the invention of 
a Belf-regulating appa- 
ratus for warming being 
among the unsupplied 
wants. 

The High and Normal 
School-house for GKrls 
in Boston (woodcut No. 
30), erected in 1870, is 
said to be the largest, 
most costly, and most 
substantial schoolhouse 
of recent erection in the 
United States, and 
should, therefore, claim 
a more detailed descrip- 
tion, although it may 
not be all that the Eng- 
lish public would look 
for. It is located between Tremont and Shawmut Avenue, and 
has frontages to Newton and Pembroke Streets. 

The site itself has a frontage of 200ft., and a depth of 154ft. 
The building measures 144ft. frontage, and is 131ft. deep. The 
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model school department is placed in the basement, and tlie open 
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play-ground or yard attached thereto is 154ft, by 54ft. The 
space unoccupied by 
building is paved with 
bricks, at a level of 
about 3ft. 6in. below the 
street, and the basement 
story is thus about Ifiin. 
above the level of the 
play-grounda As so many 
English authorities urge 
that no Bchoolhouse 
should exceed two stories 
in height, it may be re- 
marked that this building 
is, including the rooms 
provided in the high 
roof, no less than five 
stories high. 
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On plan, a corridor, I2fk. wide, extends across the building 
from the middle of the Newton Street (or south-westerly) side 
to the middle of the Pem- 
broke Street (or north-east- 
erly) side; and at right 
angles to this corridor, in 
the middle of the building, 
is a hall 22ft. by 77ft., at 
each end of which are two 
rooms 30ft. long, which, to- 
gether with the hall, occupy 
the whole length of the 
building. 

The hall and corridor 
divide the building into four 
equal sections or quarter*^, 
which are subdivided as fol- 
lows : — At the left of the 
entrance at the Newton 
Street side is a waiting or 
reception - room, 1 6ft. by 
22ft. Beyond the waiting 
room is a passage leading 
from the corridor to the 
masters room 14ft. by 
27ft., which is connected 
with the waiting-room, and 
also with the advanced 
class-room, 45ft. by 30ft. 
The inner portion of this 
westerly part is occupied by 

a passage leading from the hall to the advanced class-room and 
the master's room ; a staircase leading to the basement story, a 
cloak-room for the advanced class, master's closets and air- 
flues. 
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B. Alriluoii R- Bacitatlon Room. 

C. Cliak Roomi. L. IL Chemlod Lgctnra Room. 
P. WnttJug Roam. P. 8, Cl«« Koomi. 

J. Janlloi'a Boom. 1. UIitoHf Drandng Room. 

K. BoilsTRonu. W. Ittrtnm. 

H. Teuher'anwm. X. Ubonfanr. 
N. Llbniy. 

24, 27.— oniu' SCHOOL, BOHTOK, MABSACHTTBrrra. 
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Rtference. 



C Cloak Room. 
E. Assembly Hall. 
O. Drawing Claas Room. 
H. Central HalL 



L. Apparatus Room. 

R Recitation Rooms. 

S. Classroom. 

T. Mistress' Dressing Room. 



28, 29.— girls' school, boston, Massachusetts. 
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At the end of the central hall, and occupying the middle 
portion of the north-westerly side, are two rooms, each 16ft. 
by 30ft., one of which was designed for a library, while the 
other is a recitation-room. In the northerly comer is a class- 
room, 30ft, by 45ft.; at the south-easterly side of the class- 
room ia a recitatioQ-room, 16ft. by 32ft,, between the inner 
end of which and the central hall is a large brick foul-air 
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shaft and chimney ; also a pas£^;e leading from the class-room, 
recitation-room and cloak-room. 

' At the right of the entrance on the Pembroke Street side 
is a dressing-room, 14ft. by 24ft., for foniale teachers, and a 
cloak-room, 14ft, by 25ft. At the left a recitation-room, 16ft. 
by 28ft., a class-room, 44ft, by 45ft., and another recitation- 
room, 17ft. by 30ft. The remainder of this portion is occupied 
by a cloak-room, 16ft. by 21ft., and by yentilating shafts. 
Through the middle of the latter ts a passage leading from 
the hall to the class-rooms. 

The southerly quarter has the same amount of accommoda- 
tion, and is arranged precisely like the easterly quarter last 
described. And, further, the same arrangement is carried 
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through the three stories above the basement in the south- 
easterly quarter of the building, and the westerly quarter of 
the second story — that is to say, two class-rooms, two recita- 
tion-rooms, and a cloak-room in each case. The northerly 
quarter of the second story contains a class-room, 30ft. by 45ft., 
with two recitation-rooms, cloak-room, teachers' dressing-room, 
&C., as in the northerly quarter of the first storey. 

The westerly quarter of the third storey is devoted to an 
assembly-hall, about 62ft. by 74ft. 6in. In the northerly 
quarter <rf the third storey a room for drawing, 30ft. by 45ft., 
a cabinet for apparatus, 16ft by 32ft., also a teacher's room, 
cloak-room, &c., as in the same quarter of the stones below. 
In the westerly comer of the basement story is the chemical 
lecture-room, 44ft. by 45ft., fitted with all the necessary 
apparatus and appliances. On the northerly side, and adjoin- 
ing the lecture-room, is a laboratory, 16ft. by 30ft. Adjoining 
the inner end of the cabinet is a passage and staircase, 
leading to the storey above. In the northerly comer is the 
boiler-room, 30&, by 46ft., in which are three boilers, each 
3ft. 6in. diameter, and l6ft. long, which supply the steam 
for heating the building. The room for coals occupies the 
space between the outside of the building and the line of the street. 
At the southerly eide of the boiler-room is a room for the jani- 
tors, 16ft. by 24ft. On the easterly side of the boiler-room are 
the water-closets, 22 in number, for the High and Normal 
Departments, occupying a space about 30ft. wide and 50ft. 
long. The remainder of the space in the north-westerly 
half of the building is occupied by the central hall, and a 
staircase at the Pembroke Street end of the corridor. 

The whole of the south-easterly half of the basement is 
devoted to a model school, accommodating about 150 primary, and 
the same number of grammar-school pupils. The entrance, 
cloak-rooms, water-closets, and other accommodation for this 
department are separate and distinct from those of the other 
departments. This portion consists of a large class-room, 30ft. 
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by 45ft. in each of the two comers, and connected therewith are 
in each case two smaller rooms, 16ft. by 25ft. The remainder 
of the space is devoted to cloak-roonLs, water-closets, hall, and 
passages. 

The number of pupils accommodated in the High and Normal 
Departments is measured by the seating capacity of the seven 
large class-rooms, each having 100 single desks, and the three 
smaller class-rooms, each having 75 single desks, making a 
total of 925 in these departments, which, with the 300 in the 
model school, makes a grand total of 1,225 pupils. 

The internal finishings throughout are of pine, painted, grained, 
and varnished. The floors are of southern pine, and the 
-^ trimmings " of the staircases are of black walnut. 

The heating is by steam-boilers placed in the basement, and 
all the rooms are heated by hot air radiated through the 
apparatus connected therewith. The halls and corridors are 
heated by direct radiation. 

Electric bells and speaking-tubes place the master's room in 
communication with all the principal rooms. Water is carried 
to each floor at two places in the central hall. 

The external design is simple, and presents a fair type of 
American school architecture. The basement is faced with a 
light-coloured Maine granite. Above this is pressed brickwork 
with freestone Nova Scotia dressings. On the face of the arch- 
stones the name of the school is cut in large raised letters. The 
main cornice is of wood, with copper spout, and is ornamented 
by a Mansard roof, having cast-iron cresting or *^ snow guards." 
On the middle of the flat portion of the roof stands an octagonal 
turret 30ft. in diameter, and intended to be used as an observa- 
tory. The main extracting -shaft of the ventilation passes up 
through the centre of this, and terminates in an octagonal cupola 
13ft. in diameter, having on each face outlets 8ft. high by 3ft. 
wide. In the case of this school, the cost has been : Of site, 
60,206 dollars ; of building, 234,563 dollars ; and of furniture, 
15,947 dollars. Total cost, 310,717 dollars. 
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A fttudy of trans- AUantic schoolhouses, as set forth in the 
numerous published reports, leads generally to the conclusion that 
those of New England are the best, and yet do not present perfect 
models for English imitation. The general plans are often (as 
already shown) highly ingenious, the sites ample, and the ex- 
penditure munificently liberal, but in a vast country engaged in 
a constant struggle to meet efficiently the enormous annual 
increase of population by a free education, it would be too much 
to expect to find the subject of our inquiry reduced to a science. 
As in England, there is much critical investigation and discussion 
of education itself, but no trace that some of the vital points 
afiecting the buildings (and, therefore, indirectly the education), 
such as the proper amount, distribution, and kind of light, the 
necessity of " through" — or summer — ventilation, the most whole- 
some, efficient, and economical kind of artificial ventilation, and 
others, have, as yet, been sufficiently tackled at close quarters or 
in the careful manner common to Germany. Their nomenclature 
differs from ours without any particular advantage ; for instance, 
the school-porter is a "janitor," theairflues are " ventiducts," and 
the class-rooms are " recitation-rooms." The general conclusion 
is that American primary schools are founded chiefly on those 
of Ireland, while others, especially the higher schools, are based 
on the German model. It is to this latter circumstance we owe 
the fact that their class-rooms are frequently called "school- 
rooms," while, if there be one, the examination-hall (the 
German A uiu) is called the hall. 

While observing carefully and critically what has been and is 
being done, not only in England, but throughout the civilised 
world for education, the Americans do not conceal their pre- 
ference for the German system as a whole, and draw the broad 
conclusion that to a superior system of education the Prussians 
owed their success over the French in war. Recollecting how 
far behind England has been in the race, and that Prussia had 
adopted the principle of compulsion in reference to primary 
schools more than a century ago, no Englishman can wonder at. 
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or complain of, American preference for German school-plans. It 
is noticeable that their system is sometimes called by themselves 
the '^ English -American/' and it is probable that the new 
impetus given to the English system, which most steadily grow 
and develope from day to day, will not be entirely lost upon the 
future school-building of the United States. Already the Infant 
School system, hitherto very much neglected, is becoming better 
and more general. The raised gallery is beginning to be used 
therein. Instead of the single seat and desk used in the Primary 
Schools, some of the teachers now advocate in those schools 
the use of the dual arrangement, common enough in the higher 
schools of America, and universally adopted in the elementary 
Board Schools of London. Other developments may be ex- 
pected. School-planners may always look with interest and 
expectation to a people remarkable for mechanical skill, inge- 
nuity, and inventiveness, and proud of their popular education. 

The student of educational S3rstem8 rather than school architecture may study 
with advantage the work (published since the above was in type) on ''National 
Education, *" by J. H. Rigg, D.D. ; Strahan and Co., London. 
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SCOTLAND AND IBELAND. 

Religions Instruction — Compulsory Attendance — Educational Aspect— Buildings 

in the two Countries. 

The policy which directs the education of a people, like the 
policy which determines the action of a Govemmenty while 
exercised for the general good by the light of a superior intelli- 
gence, must be largely influenced by national idiosyncrasies, and 
by the necessity of complete harmony with popular convictions. 
A species of legislation striven for by one people as for a national 
blessing, may be strenuously resisted by another, and looked 
upon in the light of an unmixed evil. This is especially so with 
reference to new laws on the subject of education ; a system of 
public instruction proved by the evidence of a high success to 
be right for one race, may yet be found eminently unfit for 
another. 

Scotland and Ireland present a curious contrast considered in 
relation to schools, and therefore to schoolhouses. The different 
ideas prevalent in the two countries on the subject of education 
may be expected to influence the form of plan in greater degree 
in time to come than in the past, in proportion as school-planning 
becomes more skilful, and the buildings bear greater evidence of 
more definite intention. Both nations agree on the general 
principle that religious instruction should be given in their public 
schools. The application of the principle is so very different as to 
leave, in detail, little of practical agreement. Scotland,— ever in 
the van in modem times where education is concerned, — ^tells us 
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that^ among the little of human wisdom which has been acquired in 
the course of agcs^ may be counted the certainty that a knowledge 
of reading, writing, and arithmetic has been proved to be for the 
benefit of mankind and should^ therefore^ be extended to ^each in- 
dividual. Ireland, on the other hand, avers that the spiritual 
interests of a child are of far more importance than any merely 
secular knowledge, that, without the inculcation of the^ Sroman 
Catholic faith, all human teaching is worse than useless, and that 
the traditions of the Church are even older than the Bible itself. 

The Scottish system does not present, perhaps, imder the head 
of religious teaching, a sufficient difference from that of England 
to warrant the expectation of novel forms of school buildings. The 
Irish system, if developed under the wishes of a large section of 
the people, and made to include religious teaching according to 
the Roman Catholic faith, would probably present some new fea- 
tures. 

On the question of the character, amount, and even the 
presence of religious teaching in public schools, several varieties 
or degrees of difference are foimd in different countries. Ireland 
and France insist on the teaching of Boman Catholic dogma, and 
in neither coimtry, at present, are all the children brought within 
the scope of education. In Germany, the religious instruction 
forms part of the regular school course, like reading or writing, 
and is usually given by rote without much interest on the part of 
the teacher. In England, a limited time is devoted to it, the 
Bible is regarded as the text book, and dogmatic or sectarian teach- 
ing is prohibited. In Scotland, religious instruction is left by law 
to the option of the various School-boards, and generally includes 
the use of the Bible and the Shorter Catechism. In Australia an 
extreme course has been adopted, for the new Education Act of 
that country absolutely prohibits religious teaching in public ele- 
mentary schools during ordinary school-hours. 

The subject of the application of compulsion by law to atten- 
dance at school presents also many marked differences of opinion 
or practice. Germany adopted direct force so long ago that its 
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appKcation is now a matter of course with the people. In Eng- 
land the use of compulsion is optional with the School Boards^ 
who may decide whether it is desirable in the circumstances of 
their own districts. In Scotland it is compulsory: the Elementary 
Education Act (Scotland) of 1872 was framed to reach and 
educate the hitherto neglected residuum of the population, and 
the Boards have no choice but to compel the children to attend 
school. In Ireland, as in France, — two Roman Catholic 
countries, — it does not exist in any direct form. 

In Ireland sectarian diflferences run high, and the spirit of 
compromise is almost unknown. The Roman Catholics refuse 
"the Bible without note or comment " as a common ground of 
agreement, exhibit a crucifix and images of saints in every school- 
room, open school each day with characteristic ceremonial, and 
inculcate doctrine at every opportunity during the lessons. The 
Church Education Society (Protestant) is equally determined to 
maintain its own programme of religious teaching. And both 
these rival religious bodies object to their schools being placed 
under the Board of National Education, however moderate and 
even neutral its character. Among these burning jealousies, and 
in a country where partizanship on one side or the other is as 
much the rule as though it were an article of faith, the schools 
established directly by the Board not infrequently expire from 
sheer inanition. Irish parents who prefer thoroughly good edu- 
cation to religious opinion are so few in number that a sufficient 
gathering of children in average attendance to justify the expense 
of a school cannot be maintained, the schools dwindle and have 
to be closed, and the work of education as carried on by the 
Board is seriously impeded. It would seem that any attempt to 
secure to Ireland the system in force in England, might, from the 
preponderance of the Roman Cathohc element, be regarded by 
many in the light of concurrent endowment aggravated by its 
educational disguise. In the face of strongly marked antipathies 
between different religious communions, an amicable settlement 

on a common, or common sense, basis, even on matters like the 

s 
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multiplicatioif table, though not absolutely hopeless, will be 
arrived at with no slight difficulty. The wider the differences of 
opinion and belief, the narrower the possible field of united action. 
The only safety for the cause of education would appear to lie in 
vigorously setting aside or ignoring the diflferences. To the on- 
looker, an absolutely secular education would appear to be the 
most probable, if not the only solution. At the same time, the 
opinion of some well-informed Irish Protestants is known to be in 
favour of a plan by which Government might have the power to 
insist, — firstly, on the suitability of the school premises, secondly, 
on the efficiency of the teacher, thirdly, on compulsory atten- 
dance, and fourthly, on an inspection of results in the secular 
portion of the education. This plan leaves the religious instruc- 
tion entirely with the clerical authority, be it Catholic or Pro- 
testant. By some process or other, the warfare of creeds in 
Ireland should be prevented from retarding the establishment of 
a national system of public instruction. 

It should not be forgotten that the neglect of education in Ire- 
land is a matter of comparatively modem times, and may, per- 
haps, not be entirely untraceable to centuries of English rule 
out of harmony with the convictions of the great bulk of the 
population. Those conversant with ancient authorities quote the 
writings of William of Malmesbury and the Venerable Bede to 
show, that as early as the seventh century, or long before Scot- 
land (or England either) had much pretence to education, Ireland 
was already famous through Europe as a seat of learning. The 
forty literary institutions of Borrisdale anciently existing, and the 
colleges of lismore and Mayo, the latter of which is said to have 
contained, at one time, no less than two thousand Enghsh students 
alone, are some evidence in support of tiiis happy recollection of 
Irish history. The excellent foundation formerly existing, was 
destroyed, or diverted from its natural channel, even from the 
time of Henry the Eighth downwards, by a series of laws of 
mistaken kindness. It is some consolation to reflect that a nation 
which has once been foremost in education, may not impossibly, 
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with Editable opportunities, again assume a leading poeitioo in the 
same department. 

The schools of Ireland afford examples of skilful management 
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raflier than of architectural planning. Like other things, school- 
housee cannot he perfect models if their cost is curtailed too 
rigidly on necessary points. And this is stated to have been 
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commonly the case in every part of the sister country. There 
are not wanting excellent specimens of the school-house, but the 
type is usually very simple and well-known. The Model National 
Schools in Dublin, will repay a visit if only to observe the 
admirable discipline and system. The Lancasterian principle of 
a large and noisy school-room may not bo the visitor s beau-id^al, 
but the noise is that of work, and is under the most complete 
control. Mr. Stow's training system is hero well understood, 
though not adopted precisely as the author in his time advocated. 
In the play-grounds, all the children play together without any 
separation, broad marks in the pavement indicate the quarter set 
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33. — CORK NATIONAL SCHOOLS. 



apart for each department, and training and discipline supply the 
place of high brick walls. The class for needlework, where poor 
children are taught to mend their own rags, and to make clothing 
of different kinds, is, in principle and in practice one of the most 
admirable things of the kind in the United Kingdom, and 
deserves the especial study of all ladies who wish to be useful in 
connection with School-boards. Tho Model National Schools 
at Lurgan, Co. Armagh, (woodcuts No. 31 and 32) and also the 
National Schools at Cork, (No. 33) present, among others, good 
specimens both of buildings and school organization carried out 
under the auspices of the Irish National Board of Education. 
Should "justice to Ireland" ever proceed so far as to compass 
the enactment of a really suitable educational law applicable to 
all; its efficient and equal administratioQ can hardly fail to give us 
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in course of time further good specimens of elementary and other 
schools. 

The higher schools of Scotland are^ in the main^ based on the 
plan adopted in Germany, and the buildings consist of a series of 
separate class-rooms. The best specimens, some of considerable 
size, are to be found in Edinburgh. The influence of Mr. Stow 
has been powerful in respect of the lower schools, and his ideas, 
in modified form, are in much favour in Scotland. The new Act 
for Scotland, the operation of which is already creating a further 
provision of elementary schools, will be of immense service, and 
the " Juvenile " schools will probably almost all adopt the mixed 
system. Hitherto, the primary education of the Scottish people 
has been in great measure carried on, with other of more 
advanced kind, in the parochial schools. Now, the primary and 
secondary schools are likely to take their natural place as separate, 
though allied, institutions. The new elementary schools will 
probably resemble in their teaching those of England, and the 
school-houses may be expected in their plans to resemble also 
those of this country, subject to the diflfcrcnces of arrangement 
involved by the adoption of the mixed system, and the consequent 
division into senior and junior departments. Another educa- 
tional phase, already begun, may also be expected to proceed 
further. The rich school endowments of Scotland will by de- 
grees be applied with greater effect to public instruction in that 
country, in the same manner as in England, although, in both 
cases, the process of development may be of a somewhat deliberate 
character. 



CHAPTER V. 



FBANCE. 

General— Varieties of Schools— Want of Elementary Education— Statistics— 
Ecoles Mixte— The Creche— Salles d'asile— The College Chaptal at Paris. 

A COMPARATIVE inquiry, however slight, into the state of school 
architecture, speedily shows that the main source of inspiration 
for future development in England is not to bo found in France. 
This is more especially true of buildings for primary education. 
Yet the study of French schools, higher and lower, furnishes 
occasional information which may well be applied to oiir own 
works. Before the year 1789, France had been well supplied 
with establishments for higher and classical education, grammar 
schools and colleges, some of which, with their endowments and 
the religious or lay congregations under which they flourished, 
were destroyed between 1789 and 1794. The wars of Napoleon, 
succeeding the social disorder which marked the later years of 
the eighteenth century, wore not favourable to the development 
of public instruction or to the cause of education, and little 
progress was made. The country is said to have been as well 
supplied with grammar schools and colleges in 1789 as in 1849. 
Ordinances, passed between 1791 and 1794, may have laid the 
foimdation of Normal and Polytechnic Schools, but Primary 
Education (under which is classed in France the elementary and 
superior, the communal and private schools) remained in the 
most deplorable state imtil the law of 1833, framed by M. Guizot 
on the advice of M. Victor Cousin, compelled the establishment 
of schools in every commime by the joint action of the Commune 
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the Department, and the State. The higher schools are good^ 
and, in their teaching are not very different &oni those of Ger- 
many^ while the principles of planning are also similar. Their 
variety and number must excite admiration. Among French 
public schools are to be foimd almost all kinds of establish- 
ments calculated to train the mind before entering on any 
special career. There are schools of agriculture, horticulture, 
astronomy, architecture, engineering, drawing, modelling, and 
chemistry; preparatory- technical and technical schools, trade 
schools, naval schools, schools for teaching the theory and 
practice of clock and watch-making, schools of mines, and many 
kinds of workmen's and foremen's schools — ^in some cases held in 
the evening. The higher schools, art and trade schools, in their 
completeness and system leave little to be desired. They 
probably formed the models for some of those in other countries, 
belonging to a later period, which have been erected on an 
increased scale of cost, fitted with new improvements, and which 
manifest a greater regard for sanitary science. Some are famous 
through the world. Successive rulers of France have always 
encouraged public instruction of the higher, and of the technical 
kind. The results of the latter are conspicuously manifest in 
more than one art and trade wherein French taste, skill, and 
technical knowledge sometimes competes with and excels that of 
our own coimtry. 

The Commission on Technical Instruction appointed by Imperial 
decree in 1863 produced, in the form of a blue book, a report 
so valuable that in 1869 it was reprinted for the use of the 
House of Commons. In its concluding pages, this work points 
out the weak part of the national educational system in France, 
viz., the icant of elementary instruction. The heads of large 
industrial establishments are quoted as pointing out the necessity 
of a degree of general preparatory instruction, proportioned to 
the extent of professional or industrial education which is intended 
to be its complement, so as to enable each individual to follow his 
career with success. Some among the most eminent are said to 
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declare plainly that the deplorable^ and far too general^ absence 
of primary instruction among even the most intelligent workmen 
formed one of the greatest and most lamentable obstacles to the 
development of their faculties and the progress of industry. 

The great educational inquiry in France, of which this blue 
book was one of the results, produced reports from the school- 
inspectors showing the necessity of constructing new schoolhouses 
at an estimated expenditure of 275 million francs. EiSbrts have 
not been wanting on the part of Government to ameliorate this 
condition of things, and new schools, the result of a more ener- 
getic application of the law of 1833, are in course of erection 
both in Paris and the Departments. The direction of endeavour 
is to diffuse elementary education as widely as possible mthout 
the exercise of compulsion, and may arise either from a fear of 
" religious " agitation, or a belief that the absence of direct force 
is better suited to the genius of the people. The result is that 
education never reaches a considerable number among the lower 
stratum of the people, — a fact which contrasts unfavourably with 
Switzerland, Holland, and all Germany. 

The statistics recently published by the Minister of Public 
Instruction, show that out of a total State expenditure in the year 
1865 amounting to 19,918,121 francs, 6,863,100 francs was de- 
voted to primary schools, 3,141,000 francs to secondary instruc- 
tion, lyc^es, communal colleges, &c., while the cost of superior 
schools, normal, literary and scientific establishments, faculties, 
the Institute, &c., amounted to 7,493,071 francs. The remainder 
represents the cost of the staff and materiel of the central admin- 
istration, and of the general service of public instruction, in- 
spectors, academy administration, &c. At the present time it is 
said that out of the 35,000 Communes comprised in the Empire, 
about 1,000 have no schools, while some 10,000 have school- 
buildings either unfit for their purpose, or of inferior kind. 

It remains to speculate whether the school-buildings in actual 
existence for primary education are well filled, and on this point 
we have no information. The most serious fact is that in France 
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the law does not enforce attendance at; school. There is no 
method of securing regular daily instruction but through the 
influence of the priest; and, if parents cither object to the 
religious aspect of the teaching given, or desire to avoid sending 
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their children to school, the latter arc allowed to gaminer about 
the streets. 

liEier French law, enacted in 1850 and 1867, requires 
every Commune to provide a suitable site for a primary school 
and teacher's house. In populations under 600, the schools may 
be mixed. Above that number, separate provision for boys and 
girls must be made. The mixed system is accepted only as a 
necessity of the rural districts, never as a principle, and may be 
said not really to exist in France. Where compelled, by the 
smallness of popnlation to adopt au icolc mixte the expedients 
used to keep the sexes as separate as possiblo arc amusing. Those 
found in the school at S. Fardoux les Cars (woodcut "So, 36J, 
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36.— S. PARDOUX LE8 CABS. FIRST FLOOR. 



indicate the economical origin of the system. The stove is placed 
in the centre of the room, which is large enough for two classes. 
A partition equally divides the space. The boys are in one class^ 

the girls in the other, 
isolated by the partition 
which meets the plat- 
form midway. Thus the 
one teacher is able to 
supervise both classes on 
strictly separate prin- 
ciples, and the stove 
warms both divisions of 
the room equally. The 
arrangement carries out 
in an ingenious manner 
the instruction of the 
Government Circular requiring separation of sexes in mixed 
schools by a barrier not less than one and a half metres high. 

The education of girls 
and boys together, only 
possible where a very 
high kind of moral train- 
ing is exercised, and 
which forms one of the 
noblest features of the 
American, the Swiss, the 
Dutch, the "Wesleyan, 
and the Scottish systems, 
appears to be regarded 
as practically impossible 

36.— s. I'ARDoux LEs CARS. GROUND PLAN. ^^ Frauco. Li villagcs 

and rural districts, the 
combination in one group of the Maine and Justice de Paix with 
the Ecole^ is not imcommon, and the present instance furnishes an 
example of this union of scholastic and municipal purposes. The 
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rooms required on tlio first floor (woodcut No. 35) for the teacher's 
residence and for the Mairie, together occupy a space sufficient 
for the provision, underneath, of tho school-room already de- 
scribed, and of a large vestibule or covered playgroimd. 

When all pretence of the use of a mixed sy&tcm is gone, and 
elementary sdiools are planned separately for buys and girls, the 
specimens to be found in France present little of special interest 
or novel^. 

The qvecies of day-nursery 
organized for the very young 
children of poor parents, and 
known by the name of the 
Criche, for an- 
other reason 
need not here 
be discussed. 
It can hardly 




tional esta- 
blishments. 

The SttUe 
iPAsile, or hall 
of asylum, is 
the French 
version of an 
infant school, 
and presents 
certain ar- 
rangements 
not common 
elsewhere. It 
is usually car- 
ried on by the 
Sisters of some one of tho religious orders, 
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A. Q»11«1T. 


E. Ptargiound. 

F. B^-roDin. 
0. B»l»tToam. 
H. raeL 

.LUtrlnoi. 


C. BUck-bonrd or Compendium 

D. D, EuDmoclu or Couchag. 

E. Table. 

F. Benches, 
O. 0. Stall! or Ann-chalM, 

H. etc™. 
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37.- BLOCK-PLAN OF 


D'ASILE. 



Fob 300 Childrek. 



The covered play- 
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ground is considered indispensable, the class-room is not. The 
programme comprises a school-room, a. covered ptaygronnd or 
play-room, an open play-gronnd, a basket-room, a anall kitchen, 
and a bath-room. A Mistress's room is invariably provided 
in close contiguity, and not entered from the school-room. A 
selection from the school studies of M. TJchard shows (woodcut 
Xo. 37) the general plan suggested for such a building, and 
(No. 38) the internal arrangements suitable for a school-room 
to contain 200 children. On the block-plan, the Caretaker, or 
tho Mistress, has a residence next to the street, immediately 
behind is the open playground, then comes the covered play- 
ground, and lastly the school-room. The larger plan (No. 38) 
represents the portion marked D on tho Block Plan, comprising 
the school-room, which bears a striking resemblance in its main 
features to the plan of an English Wesleyan school, 

The Salle d'Aaile at S. Etienne, near Limoges (woodcuts 39 
and 40), is an instance of an actual school on the above theory. 
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The end view (No. 39) shows the Mistress's house of two stories 
contained in the central portion, the upper floor being devoted 
to bedrooms. The Mistress's house is usually placed towards 
the &ont, and through its spacious entrance and corridor the 
children reach the priau concert, or covered playground, fitted 
with seats next the walls, and warmed in winter by a stove. 
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Unlike the English covered playground, the priau convert is 
really a warmed room. The former is usually open to the 
external air on one side. In the latter the poorer children have 
a provision equal in comfort to any play-room to be foimd in the 
houses of the rich. The internal arrangements of the school- 
room suggest the old-fashioned type of plan already described at 
pages 13 and 14 (woodcuts 2 and 3), but the seats placed at 
each side of the room have no 
desks attached, and the gallery is 
of a size to accommodate ttie whole 
of the children. Just inside, and 
on each side of the door, is either 
a cot {lit de repos) or a hammock 
swung or folded up, as shown in 
the concluding chapter. Here 
also the separate system is main- 
tained. The boys are seated 
one side of the schoolroom and 
the girls on the other. When 
all are on the gallery, separation 
of the sexes is eflfected by a very 
wide central gangway, undesir- 
able for teaching purposes, painted 
on the steps in black. A speci- 
men of the kind of gallery used 
in a Salle d^Asile in the Hue 
des Ursulines will be found in 
the chapter on Infant Schools. The lavatory is usually placed in 
the covered playground, or in a place specially provided, like the 
basket-room or bath-room. The basket-room, in some cases, 
forms a part of the hall serving as dining-room for the children. 
The layatory and resting-cots are sometimes crowded into the 
same space. Occasionally, the covered play-ground is fitted with 
shelves on which to place the dinner-baskets. The fire for cook- 
ing the children's food is sometimes in the bath-room, sometimes 
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in a Eeparato room 
These 1 anou« notes 
indicate some of the 
methods adopted in 
France for main- 
taiDingthe physical 
powers of > oung chil- 
dren, who require 
food more frequently 
than adults, and for 
persuading an at 
tendance at school 
where compulsion 
has not been applied 
The study of the 
hist«ry of education 
in France, though 
in itself sufBciently 
interesting, does not 
load us to practical 
conclusions tending 
to the improvemtnt 
of school planning 
in our own country, 
GufGcient to warrant 
a prolonged pursuit 
Ecsulfs of greater 
importance may bo 
obtained from the 
same amount of in- 
\ csligation earned 
on among the 
schools of Germany 
Those who wish to 
study the national 
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aspectsof the teach- 
ing, rather than the 
BchooNbuildii^, of 
France (and also of 
Holland and Swit- 
zwland) may coa- 
Bult Tith adrantage 
the works of Mr. 
Matthew Arnold* 
and others. From 
among a very large 
nnmher of puh- 
lished school-plans, 
both French and 
Belgian, we select 
one example as per- 
haps likely to he 
us^iL 

TheCoU^geChap- 
tal at Paris, erected 
in 1865, presents 
an instructiTe and 
recent example of 
a French school 
comprising in one 
gronp, an element- 
ary, a middle, and 
an upper school de- 
portment. It is situ- 
ated on the Boulc- 
TarddesBatigDoUcs 

• "The Popular Edu- 
cition ot France," by 
Uktthcw Arnold, U.A. 
Longmaiu, ISSl. 
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and Bue de Eome^ Eighth Arrondissement. An account^ accom- 
panied by drawings, and published in the Transactions of the 
Intime Club by M. E. Train, the architect of the building, 
enables us to give such description and illustrations, as tend^to 
throw light on the plan and architectural thought exhibited, 
and also to some extent on the theory of education which has 
moulded the internal arrangements. In principle the school 
is similar to a German Oymnasium, consisting of two divisions, 
and with a Preparatory School attached. The provision of 
'' studies," or small class-rooms, only half the size of the usual 
German class-room, marks a difference. The school buildings 
also include provision for boarding and lodging, with the attend- 
ant arrangements. The accommodation is for 1000 students, of 
whom 600 are boarders, and 400 are day scholars, divided as 
follows: viz., — 



The PrejMiratory School^ or Little College . . . 
The Middle School, or Middle College .... 
The Upper School, or Great College 


Boarders. 


Day 

Scholars. 


Total. 


250 
200 
150 


200 

150 

50 


450 
850 
200 


600 


400 


1000 



Each division of the school has an ample playground with 
covered sheds. A l^ge Drawing Class room is provided, divided 
into three sections, and available, when undivided, for use as a 
hall for music. Also a handsome chapel, capable of holding 500 
or 600 worshippers, and a library with reading and working 
rooms. There is a lodging for the/ Almoner. The Gymnastic- 
hall is situated near the Little College. An Infirmary for the 
sick students is provided at the southern end of the main block 
of buildings. It contains a large room for patients, a dispen- 
sary, a room for bandages and herbs, a convalescent room, and a 
bath room. Also, three separate rooms for patients suffering 
from disorders of an infectious nature. The doctor's residence is 
contiguous ; and, to complete the arrangements of this miniature 
hospital, there is a small garden devoted to the sick. Each main 
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staircase oommunicates with all tho floors. Water cisterns arc 
provided in every part of the building. The lighting of the 
principal rooms, corridors, and staircases is by gas. The building 
is described under four divisions ; (1), tho administration ; (2), 
the schools ; (3), the management ; and (4)| the sleeping- 
apartments. 

1. Buildings /or the Administration. — ^These contain all the 
services for control. An easy covered communication is provided 
for families on the side of the principal entrance, and for students 
on the side of the college buildings. There are cloak rooms, 
latrines, waiting-rooms, and a porter's lodge. The Directors' 
private room is on the first floor, with ante-chamber, and 
Secretary's room. There is an archive room in communication with 
the Director's room, and available also as studies, for the use of the 
Council of Administration, for public receptions, and for examina- 
tions. The Prefect-general's private room is near the Secretary's 
room. 

For the management of tho establishment, there is provided a 
manager's office with ante-chamber, a strong-room, a writing- 
derk's room, a storeroom for books and papers, and another for 
dresses, clothes, and shoes. There are also residences for the 
Prefect, for the TJnder-Prefect, and for the Director of the 
College. 

2. The School'buildings. — (a) The Little College has nine 

studies (etudes) each, for 30 to 35 pupils. Eight classes for 50 

eacL Two large lecture-rooms or amphitheatres for 150 to 200 

pupils, easily accessible from the street. Eight !Masters' rooms. 

Eight Servants' rooms. The private room of the TJnder-Prefect 

is on the ground floor. Attached to the Little College or 

Preparatory School are, besides, two studies for younger pupils 

and one extra class-room, (b) The Middle School or Middle 

College contains eight studies, each for 25 to 30 pupils. Nine 

classes for forty each. Two amphitheatres easily accessible from 

the street. Seven Masters' rooms. Seven Servants' rooms. The 

General Inspector's private room is on the ground floor. And he, 

r 
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also, is provided with a residence, (c) The Upper School, or 
Great College. Hero there are six studies, each for 25 to 30 




B. I. 8tevud'i Room. 
F. 3. StroBg Room. 
H, 1. Lvcture Room. 
I. 1. RefutorT. 

J. i. BluUr iruflrmanr)- 
K.S. 



students. Four claases for 60 each. The amphitheatres or lecture 
rooms, serve also for museums. That for physical scienee contains 



200 students, and that for chemistry the same number. Tlicrc 
13 a laboratory for the Professor and one student. A room for 




StolrciiKi of PrBpanloiy Seboo 


I G. 


Second of MidUla Court Sobool. 


Co.ut or Upper ScbDol. 


Q. ] 


SuperintJiidcut'a H«im. 




U. 


Leclurti Koom for Clionilntry. 


Hbeltor. 




StaireuworMiddlaSoliooL 


Dlioclwn' Boom. 




Lucturo ItDOm al KLddle Sclioul. 


Berrln Court. 




Loctun-room [or Pbrslcul BcloD 


Portor*! Lodge. 


K. 




KItcben Courtj. 




Grmnulic Room. 


Teuhan' Wiling Room. 


l^ 


Entmnce. 


InfirniHyOard™. 


U. 


loMbcn-Itoom. 



1 hbtory specimens. Five Masters' rooms. Five SeiTanta' 
For each of the three divisions, physics, chemistry, and 
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natural history, there are six rooms for reciting lessons, for 
examinations, and for other purposes. 

3. The Management Department. — ^This comprises the arrange- 
ments for the physical comfort of the pupils. Two refectories, 
each capable of accommodating 300 boys, are planned in dose 
proximity to a large kitchen, with a bakery having as far as 
possible a north aspect, coal cellars, and oil cellars. There are 
also in this department, eight Servants' rooms, a scullery, larder, 
bread stores, meat stores, laundry, and the Steward's office. A 
special entrance from the street into the court, easily accessible 
from the kitchen, is provided. There are cellars for wood, coal, 
wine, vinegar, and oil. A Steward's room {aommellerie) is also 
described as near the refectory. There is a dancing-room; a 
fencing room ; two rooms for foot-baths ; a house for the Steward 
close to his work, an immense linen-room with a working-room 
(ouvroir) attached ; a large cloak room ; a room for brushing 
clothes ; a store for clothes and for trjing-on ; and two boot- 
cleaning rooms. 

4. The Sleeping Apartments. — ^The dormitories each contain 
from 25 to 30 beds, with wash-basin for each pupil. Latrines 
and Servants' rooms are placed in contiguity. The dormitories 
are never less than 13 feet in height. 
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CHAPTER VI. 



GERMANY. 

Principles of School System—CUssiBcatJon of Schools— Prosaia—Elementaiy 
Schools— Description of ordinnry Parish School ■ house— CramniBr Schools- 
King William Gymnasium in Berlin— Cottbus—Lifgniti -Marburg — Hil- 
deslieim — Commerciiil Schools— Sophicn — Rculschulo in Berlin — Halberstadt 
— Cologne — Hdherc Biirger»chule at "Wiesbaden — Schools of Saionj— Dia- 
triet. Parish, and Burgher Schools at Dresden— KUnigliBchc' a GyninaaJam at 
Chemniti—KreiuBchule at Dresden- Polytechnic and Chemiitry Schools at 
Aiz-la-Chapelle — Education of Women— Defects in Ccrmati system— General 
txc«llenee. 

Tim educated Qermon compares faroutably with the Eoglish- 
man of corresponding rank when tested hy his acqtiirements. If 
trained simply as a gentleman, and without reference to any pro- 
fession, he usually knows with some accuracy besides his own 
language, Latin, Greek, some modem language (as English or 
French), History ancient and modem — with a thoroughness seldom 
taught among us — Geography and some elementary mathematics 
and physics. He has been taught singing as part of his school 
training, and has probably pursued &om choice the study of some 
musical instrument, he dances, rides, and is intelligent and 
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courteous. His physical powers have been developed by gym- 
nastics scientifically taught. If intended for some trade, art, or 
profession, he knows less or more of special subjects, — Greek, 
Latin, mathematics, drawing, physical science, &c. according to 
the requirements of the career in view. Not great on the box 
scat, nor in leaping a five-barred gate, his riding or driving may 
not bo perfect On the other hand, his knowledge of such 
modem language as he has professed to learn, is excellent, and 
in particular, his acquaintance with geography forbids him to 
speak of going " down the Rhine '* when describing his route to 
Switzerland — an error by which he is apt to gauge the primary 
education of the British tourist. It may not be that his accom- 
plishments enable him to adorn society in a greater degree than 
his English rival. They are certainly more useful, and prepare 
him better for the competition of life. Tliis is simply the result 
of his education. 

When we turn to those of lower condition, no parallel can be 
drawn. The middle-class German has an enormous advantage 
over the middle-class Englishman, in the possession of a matured 
educational system which enables liim to acquire, step by step, 
the knowledge ncccssarj' for advancement in after life. 

And, when the advanttiges afibrded by the schools for 
technical instruction are considered ; that is to say, those found in 
schools for teaching the theory (and, in part, the practice) of 
architecture, construction, civil and mechanical engineering, 
chemistry, agi-iculture, mctallurg}% mining, and other arts and 
sciences, we can only wonder that the Englishman has been able, 
even in some degree, to hold his own against the competition 
fostered by evcrj- educational advantage carefully applied to 
economical results. When the future career of the young 
German has been decided upon, his course is quite simple, and 
there is no difficulty in defining the direction of his studies and 
the steps to be taken for the development of his faculties and the 
acquisition of the knowledge necessary for any business, art, 
trade, or profession. The schools are his patrimony, the real 
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sources of the wealth and progress of the nation and the 
individual. 

From the buildings in which such a system of education is 
carried on, useful hints for future schoolhouses to be erected in 
England are likely to be derived. 

On the continent, Prussia may be said to have taken the lead 
in education during the present century, and even as far back as 
the date of her adoption of compulsory primary education in 
1763. Immediately on the completion of the seven years' war 
with Austria, in which the resources of Prussia were quite ex- 
hausted, Frederick the Great gave to his poor, but victorious 
country, the boon of education. It is natural, therefore, to find 
among neighbouring states, some imitation of the leading system 
extending even to questions of building. In point of architectural 
planning, the following is suflSciently close. The methods of 
arranging and imparting instruction, — the same generally 
throughout the German empire, Austria, and Switzerland, diflfcr 
only on minor points in different states. The school-plans, with 
a strong family resemblance, differ in the same way. The 
differences are due more to the varying opinions of the authorities 
on subordinate questions, and to the varying skill of architects, 
than to any conflict on the general method or principle of education. 
Considered as specimens of planning, we find ourselves dealing 
with one leading idea in different schools of the same kind. The 
first point which strikes the visitor to German schools is the 
uniformity with which one system of teaching is applied alike to 
all the children from the youngest to the eldest. The second is 
the uniformity with which one system or principle of planning is 
applied alike to different kinds of scholastic buildings. Herein 
lies the origin of much of the difference between a continental 
and an English schoolhouse. The system of public instruction is 
almost, if not quite, as military in spirit as that which governs the 
army, and the buildings do not escape the regime. If Berlin may 
be described as a vast barracks, German schools may equally be 
classed as a series of small barracks. In degree, the rules are. 
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perhaps, less rigid than those of France, where any freedom to 
the teacher, such as the choice of hooks, &c,, is never allowed, 
and where every day, the same lesson is being given at the same 
moment from the same book to the same kind of class in all the 
different schools of the land. 

In England, compulsory attendance begins at five years of age, 
and children are allowed to attend from the age of three. So far 
as being public schools is concerned, our Infant Schools now 
rank equally with Eton or Harrow. In Germany infants are 
not recognized. Philanthropy or private charity has organized 
institutions on the Kindergarten principle, where those under six 
years of age can be amused or occupied, and perhaps taught 
some little, as in the younger part of our Infant Departments. 
These, however, form no part of the school s}^stcm. Government 
looks on them, it is true, with a favourable eye, and even 
inspects their buildings, which are mostly hired, not specially 
erected for the purpose. Considered as public schools, they do 
not exist. Sanitary law does not allow them to be conducted in 
improper premises ; but their teaching is not recognised as part of 
the national system. 

At the age of six, a German boy goes to an elementary school. 
Theoretically, he goes under compulsion, — practically, of his own 
pleasure, for the German parent no more thinks of depriving his 
child of tuition than of breakfast The usage of years has 
converted it into a habit. And the habit has come to be 
regarded as a privilege. The appearance of the school is very 
different from that of an English model. There is no general 
school-room. No raised gallery where the child can receive 
"simultaneous instruction." No breaking the business to him 
gradually. There is a series of class-rooms entered from a wide 
corridor. He is placed in one of these, fitted with benches and 
desks precisely similar to, but smaller than, those used by boys 
twice his age, and there he commences that intellectual drill 
which is continued till the age of fourteen. Such a system 
must give the dull boy a better chance, for the most awkward 
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recruit will make a tolerable soldier if drilled regularly, and 
among others, for a sufficiently long time. It can hardly fail to 
raise the masses of a nation. On the other hand the tendency 
to destroy individuality of character must be ranked as a loss. 

The most important fact to be noted, is, that the government 
of the country takes charge of every child's education whether 
in public or private schools, by endeavouring always to secure, 
first, good teachers: secondly, good school-houses: and, lastly, 
satisfactory results. The private establishment only differs from 
the public in being managed by an individual for his own profit, 
and inits public examinations being conducted by the principal 
and his assistants instead of by the Government Inspector, the 
Provincial Board, or the High Council of Education. No school 
can be commenced without a licence from the authorities as to 
the suitability of the premises. None but certificated teachers are 
allowed to be employed. The subjects taught are under strict 
regulation. The main examinations must be thorough, and, as a 
rule, of a public nature. All this refers not only to those for 
elementary instruction. It is true of every school in the land 
forming part of the national system, although not always 
followed out in precisely the same way. The low tj^pe of 
private elementary school which Mr. Forstcr's Act will surely, 
in time, eradicate from English soil, the " Classical and Com- 
mercial Academy," as well as the "Establishment for young 
ladies,** would not be tolerated in Germany for a week. This is 
said without prejudice to many honourable exceptions which 
exist as the result of private enterprise. 

The application of similar principles to English schools of 
every kind is of the gravest possible moment. Below the 
Universities, every kind, from those of famous history downwards, 
might be subject to government control, either by periodical in- 
spections or other form of verification. Some guarantee to the 
nation is required as to the thoroughness and high quality of the 
education imparted, and as to the suitability of the buildings 
used. A Rugby under a Dr. Arnold could be none the worse 
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for such an inspection, whilo hundreds of inferior schools would 
be benefited or abolished by its universal application. If it should 
be found impracticable to adopt universal inspection, at least the 
fitness of teachers and premises might be controlled by the 
licence, or some other efficient method. If it is inexpedient or 
unnecessary to test the results of education in all establishments, 
at least the safety of the process to mind and body might be 
ensured. 

A consideration of the comparative value of school-buildings 
abroad, as embodying ideas applicable to England, leads to the 
conclusion that, though isolated specimens of fine character may 
be found elsewhere, those of Germany — especially of Saxony 
and Prussia — are, on the whole, the best. Evidence of careful 
thought and desire to perfect every arrangement and every 
point of detail occurs here most frequently. Usefulness, rather 
than show, is the principal characteristic. Economy is every- 
where studied, yet proper or needful provisions are seldom 
lacking on the ground of expense. Education is always treated 
as a great question. 

The German empire now numbers about 6000 Elementary 
Schools, containing altogether about 6,000,000 pupils. These 
figures show an average of 150 children under actual tuition for 
every thousand persons in the population, and are irrespective of 
the large numbers attending other primary schools placed under 
the wing of higher schools of difierent kinds. Among Elementary 
Schools (Ekmentarschulen) are included the Parish School 
{Gemeindeschule)y and the People's {Volkschule). In Saxony the 
Elementarschulen are classified under the heads of District {Bezirk) 
and Parish or Poor {Oeweinde) Schools, the latter being to some 
extent free. The studies in these primary schools are not spe- 
cially designed as a preparation for those of secondary kind, 
and therefore, in connection with one of the latter we nearly 
always find a Preparatory School {Vorschule) of two or more 
classes under the same roof, and managed by the same Director, 
to which children whose education is intended to be of a higher 
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kind may be sent, and from whicli they are passed on, at the 
age of ten, to the higher school without preliminary exa- 
mination. 

Among Secondary and Higher Schools we find — 
1. The Burgher {Burger) School, forming the favourite educa* 
tion of the lower middle classes, the future tradesman or merchant, 
or the official of lower degree. How efficient these are, and how 
generally popular, is shown by the rapid increase in their number 
in comparison with others during the five years between 1863 
and 1868 in the eight old provinces of Prussia, as set forth in the 
following table : viz. : — 



I Gymnasien and Pro-gymiiasien . 
j Realscliulen .... 
j Burger Schulen .... 



In 18i>3. 


lu 1808. 


173 


199 


65 


68 


1 21 


41 



2. Bealschulen are of three kinds, (a) The Realschule of the 
first rank, the course of which is nine years, as in the Gymnasium, 
and wherein the studies differ from the latter mainly, in replacing, 
after a certain stage, dead languages by those in modem use. (b). 
The Realschule of the second rank, in which it is allowable to 
shorten the duration or alter the direction of the studies, and 
which stands to the Realschule of first rank as the Pro-Gjrm- 
nasium to the Gymnasium, (c). The Higher Burgher School 
(JETohere Burgerschuk), which is the least classical of the higher 
schools. 

3. The Practical School {Oewvrbeschule) which supplies a train- 
ing in science, or art, or both, preparatory to the more complete 
scientific theorj" of the Polytechnic School. 

4. The Gymnasium, forming the classical school preparatory to 
the University. 

5. The Polytechnic or Scientific University. 

The Higher schools of Germany are said to contain about 178,000 
students. There are others, not mentioned above, forming con- 
necting links between two kinds by combining to some extent the 
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instruction of both, that for instance connecting the Healschule 
with the Gymnasium and called the Real-gymnasium. There are, 
besides, 20 universities with 624 professors of higher or lower 
rank, and nearly 14,000 students. The Polytechnic Schools con- 
tain between 4000 and 5000 youths preparing for professions. 

As, in Switzerland, it is practically sufficient to take note of the 
schools in the Canton of Zurich, so in Germany an outline of the 
system of Prussia as set forth in the buildings of the capital, will 
be found most useful. In this slight description of the schools of 
Berlin, the endeavour is rather to present a simple picture of 
the state of school architecture as it arises from the system of 
teaching in a manner likely to be generally intelligible, than to 
confound the reader with a record of the many phases of differ- 
ence occurring in the theory and practice of schools otherwise 
and mainly alike. 

In Berlin, the schools are either under Royal patronage, or 
belong to single parishes and municipalities under the supervision 
of the School Board of the province (Brandenburg), or are under 
the direct control of the municipal authorities. 

To the latter class belong the Higher, the Parochial, the 
Private Schools and Seminaries, and the Poor Schools. 

The Gymnasien, the Real-schulen, and the Gewerbe-schulen 
(not being Royal Schools), are controlled by the magistrate. The 
remainder, such as the Girls', the Town, the Poor, the Parochial, 
and the Private schools, are administered by the Municipal School- 
Commission specially selected for the work. 

School-houses erected by the municipality arc very numerous 
and rapidly increasing in number. Year by year, new specimens 
spring up in different quarters of Berlin, as though here 
also efficient elementary education were a new thing. They 
are now built of common brick with a facing of first-rate red 
brick added afterwards. Till the permanent facing has been 
added, the brickwork exactly resembles in appearance that of 
Italy where it is intended for the reception of a final facing of 
sheets of marble. This method of executing brickwork is entirely 
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unknown among us. Its advantago lies in producing finer effects 
by an appearance of finer workmanship. The school-plans 
Gontinnally approach nearer to perfection in the various minutiEe 
of arrangement and fittings, and it may ho added that the quality 
of the education itself also steadily rises if the increased range of 
Buhjects taught is any criterion. The rapid increase of population 
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in the capital, since the close of the Franco-Prussian war and the 
consequent unification of the Bmpirc, may lead us to expect still 
greater progress. The municipal Elementar-schulen usually consist 
of a Boys' and Girls' department under one director or head master. 
Each department has six class-rooms, with generally a reserve 
class-room, and a playground, the latter being, in the case of 
hoys, fitted with gj'mnastic apparatus. Whore expense is not to 
be very strictly considered, tlie addition is thought desirable of an 
Examination Hall (Aufa), a drawing-class room, one or two small 
rooms fijr teachers, a residence for the master and another for the 
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caretaker. The presence of these latter U very rare, and some of 
them may be r^arded as the exception. The drawing-class room 
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in elementary schoola is a mere theory. The Aula is seldom 
found, its cost being great, and its use little. As a specimen of 
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this dass of school-liouse, exceptionally possessmg an Auln, and 




foiming apparently an advance upon the oi'dinary kind in 
Berlin, we give from the work of Hon- 
Qcrsteuberg (woodcuts Kos. 46 to 51), 
plans and illustrations of the Parish 
School {Oemeindeschtile) in the Kurfiir- 



The house of the Director or Head 
Uastcr, commonly at the top of the 
building, is here on the ground floor, 
with the central portion of the base- 
ment allotted to it The reserve class 
rooms, usually placed on an upper floor, 
are also on the ground floor, and planned 
so 83 to be used either by girls or boys, 
as required. The class-rooms for girls 
and boys, and the entrances and play- 
grounds, are perfectly separate, though 
both sexes are taught by men. There 
is access on each floor, for the teachers, 
from one school to the other; but on 
the first floor this is obtained through 
one of the class-rooms belonging to the 
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girls' school^ and, on the second floor, through the examination 
hall. There are no layatorics, bonnet, cap, or cloak-rooms, but 
each class-room has ample provision of hat pegs arranged in a 
single line against the walls on two ^des, respectively opposite 
the windows and the teachers' platform. The school comprises 
six class-rooms for boys, six for girls, two reserve classes, teachers' 
rooms, and the examination halL The internal roof space is not 
utilized. The external design is of brick, and forms an average 
specimen of the kind of architecture followed in the poorest 
Berlin schools. 

The importance attached in the United States to the provision 
of a general Hall of Assembly has already been shown in a pre- 
vious chapter, and the sacrifices in point of convenience and cost 
made by the adoption of sliding partitions with the sole object 
of securing this advantage, have been alluded to. The Hall of 
Assembly there spoken of should not be confounded, either in 
idea or in reference to its use, with the German Examination 
Hall. Tlie two things are totally different. America (like Eng- 
land) prefers in elementary schools the simultaneous method of 
teaching in full extent, and provides a room of sufB^cient size for 
assembling all the children every day, or whenever desired, for 
collective lessons, singing, or addresses. Germany adopts the 
separate or class system for every kind of school, high or low, 
and in no part of the course approaches the opposite method. 
The gallery raised tier above tier, which formed the favourite 
feature of Mr. Stow's teaching, and which is now invariably seen, 
though of modified size, in our Infant Schools, does not exist in 
any part of Germany except in the lecture halls of the highest 
schools. Even the Kindergartens are without it. In consequence 
of the public nature of the main examinations, a convenient room 
of large size is required in which these can be held. This room, 
hall, or aula, being used only some three or four times a year — viz., 
at the great examinations, or on the occasion of a f^te like the 
Emperor's birthday — is usually located on the highest floor. The 
plain truth is, that in its building-wants the separate or class system 
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has little or nothing in common with the simultaneous* Writers 
on education may argue that the two systems are identical, as 
both involve the principle of teaching a class rather than an in- 
dividual. To the architect, and to the subject of school planning, 
they are very diflferent. The theoretical programme of every 
German schoolhouse includes the aula, and the highest kinds are 
never without it, although practically it is hardly ever found in 
the people's or poor schools. Nowhere in Germany is it really 
a " hall of assembly," as in America. Those who advocate so 
expensive an addition to the cost of an English Public Elemen- 
tary School may be perfectly right in their opinion, but they 
cannot quote the practice of the Fatherland with any show of 
reason. In doing so, they compare things essentially unlike 
pertaining to two different systems of training. 

Gemeindeschulcn vary in their arrangements, sometimes as 
suggested by the peculiarities of site, and at others according to 
the kind of children to be taught. The system of teaching the 
sexes separately, of course implies not only separate school 
arrangements, but separate playgrounds and staircases. The 
last are usually made extremely wide, and consist of very short 
flights. A single staircase thus occupies so much space that, 
although two are generally provided, it is no uncommon thing 
to find only one for the use both of girls and boys. The 
municipal school in the Frankfurter Strasse (woodcut No. 52) is 
an example (also from Gerstenberg) of this feature and of the 
more common kind of people's school which lacks the aula. The 
plan is of extreme simplicity — the simplest of all German schools 
— consisting of little more than four class-rooms on each floor 
divided into two groups by the intervening passage and staircase. 
That in the Schmidt Strasse, otherwise similar, has two staircases 
side by side. When the size of the school requires six or more class- 
rooms on one floor, examples having only one staircase become 
very rare. There is not always the provision of a gymnastic room 
{turnludle), as in the schools respectively in Nanny n Strasse 
and Wartenburg Strasse ; but the outdoor playground (tuini- 
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2ylcUz) is seldom without its complement of gymnastic appliances. 
The aula is £Eir more commonly omitted than the tumhalle, the 
newer schools being considered incomplete without the latter. 
Tlie boys' playground is made much larger than that for girls 
generally, but even this rule is not invariable. Symmetry of 
arrangement is a constant weakness among continental school- 
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planners, sometimes pushed so far as to interfere with the 
practical advantages of the plan. 

The schoolhouses are mostly of three stories, the lowest being 
for the youngest children, and the highest for the eldest. When 
the site is very confined, care is taken to avoid the crowding of 
rooms on the ground floor, by which the size of all the rooms 
would be reduced and their usefulness impaired, but to place 
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those which cannot be obtained on the ground floor without 
injury to health, on higher stories. The now obsolete official rule 
provided at least six superficial feet to each child — as compared 
with the eight feet of our Education Department. The new 
schools provide much more. In Berlin, as in London, the 
minimum allowance is always exceeded in a well-planned 
school, and is now really nine to ten feet, and, in the higher 
schools, even twelve square feet per head, according to the 
number to be instructed, and to the age of the pupils. This is 
considered essential for the sake of health. 

The mixed system may, perhaps, be found under exceptional 
circumstances, and in country districts where necessity compels, 
but no new schools are organized on its principles in the large 
towns. The co-education of the sexes forms no part of the 
German educational faith. This may to some extent arise &om 
the decidedly military objects constantly kept in view. Culture 
of the higher sort is not entirely confined to the stronger sex, 
although for the weaker a domestic education is much preferred. 
Every young woman is expected to study the kitchen and the 
economy of house-keeping, just as every young man is compelled 
to use the rifle and to understand the drill necessary for war. 

The position of the building on the site is very much settled 
in reference to the subject of light. Dr. Wiese, the Minister of 
Education having charge of Secondary Schools in Prussia, says, 
speaking of these, " The best is an entirely open place. When 
possible, the class-rooms should look to the east, as there is then 
little trouble with the sun. If an easterly aspect be imprac- 
ticable, the south or west should be chosen, and the sun as well 
as the wind kept out in the best possible way. A north aspect 
is only suitable to a room for drawing." " In the arrangement 
of the class-room, the seat of the teacher must be placed where 
he can overlook the whole at once. At his side he must have 
table, maps, &c. On the other hand, the pupils must have, 
before their eyes, the teacher in a convenient direction. The 
breadth of the room is dependent on this, and, still more, on the 
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fact that the light from the window must be strong enough for 
those sitting against the opposite wall. The light should be 
admitted from the left side, so that the right hand may not 
cast a shadow. If light be admitted from two sides, the result 
is not so good, a glare on the drawing or writing rendering it 
difficult to see. Windows placed in front of the child would 
allow light to come directly into his eyes and be hurtful. Placed 
at the back of the class, they are admissible, and in a very large 
class, adyantageous. As a rule it may be laid down that the 
scholar (if his eye be in its normal condition) can read writing on 
the wall at a distance of 27 foot. The length of the class- 
room, therefore, might be 30 feet. The breadth should not be 
more than 21 feet, because then pillars or complicated construc- 
tion are required. The former occupy space, and prevent a 
free view of the teacher. The latter increases the cost. Even 
the old-fashioned method of supporting the tiebeam of the roof 
by an iron pillar only three or four inches in diameter is un- 
desirable. A large class-room should be rather oblong in 
shape, and not less than thirteen feet in dear height." 

In massing the desks for a class, it is considered that about 
three square feet should be allotted to each child, otherwise they 
will be too dose together for purposes of health. The maximum 
number of children allowable to one dass has been fixed at 
sixty, and this is only exceeded, even in elementary schools, in 
those rare instances where tlie exigendes of planning have 
necessitated a room of larger size. It is authoritatively affirmed 
that German experience shows this number to be the very 
greatest which can be efficiently taught by one teacher. In the 
higher schools it is much less, being commonly fifty for the lower 
and forty for the higher classes. 

In arranging a new schoolhouse, the first condition is, that in 
every class-room the windows shall be on one side only of the room,. 
viz., to the left of the children. No other windows are permitted. 
This rigid rule as to the admission of light is the very foundation 
of German school-planning, and completely governs the arrange- 
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ments, the classes being grouped " end-on " or " side-on," 
according to circumstances of lighting. The form of the room 
is determined by the power of lighting well the desk furthest 
from the window-wall. This cannot be done at a greater 
distance than one and a half times the height of the room. To 
this may, of course, be added the width of the gangway beyond, 
varying from three to four and a half feet. The size of the 
room, in the other direction, is limited by the power of the 
teacher's voice, and never exceeds thirty feet. Between these 
two limitations, the German architect shapes his class-room for 
sixty pupils, or a smaller number. 

Each room has (or, in theory, ought to have) two doors, one 
leading to the corridor or landing, the other to the adjoining 
room. The first door is of ordinary size. The second is larger 
(about S' Z" X 4' 3'0, made double and folding, — double, to stop 
the sound which would otherwise be heard from one class-room 
to another, — folding, to render more easy the management of 
both classes by one master in case of the absence of the other. 
The arrangement is also thought valuable for rapidly changing the 
air of the rooms during a few minutes* interval between lessons. 

Windows are always placed high in the wall, and are (in 
theory at least) of different sizes according to the amount of 
lighting-power required. In a shallow room, of thirty feet 
frontage, four windows measuring about 7' &* x 3' 6" are re- 
commended in the long window- wall. In a deep room with a 
short wall where only three windows can be obtained, there 
should be nine or nine and a half feet by four and a half or five 
feet. Blinds of unbleached linen or green twilled stuff are pre- 
ferred to all windows except those facing the north. White or 
too opaque blinds are condemned. Where the class-room un- 
avoidably looks towards the street the windows are made double, 
to prevent sound. The favourite plan is to place them all, if 
possible, next a court or playground at the back. The tempera- 
ture is regulated by a thermometer in each room, and is kept as 
nearly as possible at 16° Reaumur. The heating apparatus is 
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never allowed to get cold during the whole winter. The German 
certainly knows how to warm his school^ but his chief principle is 
to husband the heat and to admit fresh air as sparingly as 
possible. His ventilation is usually defective and the rooms are 
close, and, towards the close of the lessons, unwholesome. He 
points with pride to the thermometer on the wall which has not 
risen very greatly since work commenced, but he forgets that, 
although the thermometer is a test of temperature and may be 
appealed to in cases of over-heating, it cannot ascertain the 
depths or gauge thQ quantity of atmospheric impurit}'. 

The old system of warming by means of separate stoves made 
of Dutch tiles is no longer applied to new schools. 

The warming apparatus of an ordinary Gbmeindeschule for 800 
children costs altogether from 600/. to 800/., and differs little 
from that in use in England. In Berlin, English engineers have 
possession of much of the work. To the casual observer, the 
stove may still appear to hold sway, for it often appears to stand 
in the comer of the room as usual. It is now of cylindrical form 
and is filled with coils of hot- water pipes usually 4 inches in 
diameter. By means of an ordinary cock accessible in the 
corridor, the heating of any one room can be cut off from the 
general system when no longer needed. The best position for 
the heating-coil is not in the corner next the door where it is 
usually found, but against the window- wall. For the class-room 
of either a primary or secondary school it is there least in the way, 
and most valuable both for warming and ventilation. The flues 
for extracting vitiated air are usually ten inches square, and lead 
from each room to one central shaft three feet square, which is 
carried out to about five feet above the roof. The extraction 
almost always lacks artificial motive power and is therefore 
always feeble. The real ventilation avowedly consists in open- 
ing the window after the scholars have been dismissed. 

The foregoing remarks on some of the points which may be 
said to guide the Oerman architect in his plans for elementary 
schools, apply with still greater force to the case of secondary and 
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higher schools. All being organized on the same first principle 
— that of class division, — ^it is natural to find the most complete 
specimens in cases where considerations of cost have not been of 
the same importance, where the rank of the school has rendered 
desirable something more thnn the barest necessaries, and where 
every detail has received the highest kind of care and thought. 
As to the ultimate building-result and architectural meaning of 
the system, it is better to study representatives of the higher than 
of the lower kind of schools. And, as to an ordinary sort un- 
affected in plan and arrangement by the requirements of special 
studies and most likely to be useful to the English reader, wo 
turn first to the Gynmasium. 

The German " Gymnasium " is not, as might at first appear to 
the English mind, an arena for athletic exercises after the manner 
of the ancient Greeks. It is a public secondary school, where 
pupils receive a classical education. Here the mind is placed in 
training as the first object, though the body bo not entirely 
n^lected. It is, in fact, the German grammar-school. 

The education given, as in the French secondary schools, is 
purely classical — that is to say, there is no professional turn given 
to the studies, and no preparation for future apprenticeship to any 
trade or business. This is the reason why drawing, if included 
at all, is only taught in the lower classes, and why little importance 
is attached to instruction in physical science. Tliose who, after 
leaving it, wish to carry their studies further, pass either to the 
polytechnic school or the university; as a ride, to the latter. 
There is frequently a preparatory school attached, pupils not 
being admitted to the Gymnasiimi proper before the age of nine. 
By extraordinary diligence and rare ability they may complete the 
course of six classes in the same number of years ; but, as the 
examinations are strict, very few do so. The average course may 
be taken as nine years, one for each of the three lowest classes, 
and two for each of the three highest. The maximum number 
permitted in one class is fiftj'. When the number grows beyond 
this, the class is divided into two. 
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Berlin has four royal and four municipal grammar-schools. Of 
these, perhaps the most interesting to the schoolmaster is the 
Friedrich- Wilhelm Gymnasium, whether from its ancient history, 
its education, or the flourishing state of its finances, it being the 
only higher school in Prussia, except one, where the expenditure is 
less than the receipts from pupils. But for architectural excellence 
we should select cither the Konig- Wilhelm Gymnasium in Belle 
Vue Strasse, or the Colnisches Gymnasium in Inselstrasse. In 
the case of the former, a personal inspection of the building is sup- 
poi*ted by the perusal of a description published at'Berlin, which 
enables us to understand the theory of planning held by the 
authorities, as well as the mind of the architect in developing it 
into bricks and mortar. 

The Colnisches Gynmasium has an important architectural 
advantage over the other, in being executed in red brick and 
terra-cotta, which give to its poorer design and defective sky-line, 
a value in point of colour ever denied to the most masterly con- 
ception when carried out in cement, stucco, or other inferior 
material. It derives a distinctive name, not from any scholastic 
peculiarity, but from locality. The town formerly consisted of 
two as distinct as London and Westminster, one being Berlin 
proper, the other Coin, the river Spree forming the division. 
The latter town is now, of course, completely blended with, and 
lost in, the former. 

In the capital of the German empire, architects have long been 
given over to a Classic mind. This may have arisen partly from 
education, preference, or fashion, but is chiefly due to the absence 
of any good building-stone in the neighbourhood, and the con- 
sequent expense of carriage from immense distances. Cusps, 
tracery, crockets, and finials would be supremely ridiculous when 
neatly executed in cement, the usual material for a fa9ade. The 
architecture is nevertheless excellent. The influence of Schinkel 
is everywhere seen, even in the works of less distinguished 
architects, and is marked by a beneficial effect on art, although 
sometimes acting as a check to originality. Those who would 
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gladden their eyes, too long accustomed to the " builders' Classic " 
prevalent in Loudon, may see in Berlin how the same things, 
when in the hands of skilful architects, assume the shapes of 
scholarly, refined work, and attain a beauty often nearly allied to 
the picturesque, in spite of the use of an inferior material scarcely 
the result of choice. The cement has a hard, clean appearance, 
and never assumes the dirty, abject condition which is its sure 
fate in the smoky atmosphere of our own capital. This may be 
partly due to the practice of carefully saturating the work ^^'ith 
linseed oil as soon as it has become dry. Brick architecture has 
sometimes been attempted, and is rapidly rising into favour. 
One building by Schiukel, in brick and terra-cotta, possesses 
details of rare beauty. The new town-hall is also of red brick, 
and must be termed Gothic in idea, though a civil character is 
sought by the use of round arches, instead of pointed, in the 
principal features. The German architect, well schooled in what 
maybe termed the lower branches of his art, produces continually 
buildings carefully thought out in reference to their purpose, and 
not devoid of originality. Such work stands apart from the 
slavish copyism of bygone styles, without descending to the level 
of another sort belonging to another school of somewhat lawless 
character, which mist^cs ignorance for originality, and mere 
comic lines for artistic eflfects. Lacking the complete and final 
sense of power and mastery over building material, it yet seldom 
rises beyond mediocrity except when treated classically. This 
Pointed town-hall may be fairly contrasted with the St. Pancras 
Hotel in London, where a civil character is obtained in a stately 
brick building with a free and bold use of the pointed arch 
throughout. 

In spite of the unfavourable situation of Berlin in a flat, sandy 
waste, the population, even before the Franco-German war, had 
been considerably on the increase. The abolition of the rather 
hea>y fine imposed on strangers before being allowed to settle in 
the capital has added materially to the influx ; and now the gates 
of the town no longer represent its real boundaries. 
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On the side of the Potsdam and Anhalt gates a spreading 
population, chiefly of the better classes, loDg ago required the 
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is in contemplation. The building is set back a considerable 
distance from the street, and is surrounded by gardens. It is thus 
quiet for purposes of study. The site measures 453ft. by 21Cft. 
There are two playgroimds, fitted with gymnastic apparatus, one 
for the elementary or preparatory school, the other for the 
gjrmnasium. The gymnastic hall, intended to be 107ft. by 46ft, 
4in., has not yet been built. 

The programme of accommodation to be provided was as 
follows, viz. : — 

1. A hall for 600 persons. 

2. An adjoining room, for visitors' room and for committees. 

3. Twenty class-rooms — viz. : — 

(rt) Six for the elementary or preparatory school, each 

grouped into two sections of 60 pupils. 
(J) Four for sexta and quinta (the two lowest classes of the 

gymnasium proper), and their sub-divisions of 50 

pupils each, 
(c) Two for quarta of 40 each, 
(rf) Six for under and upper tertia, secunda, and prima, of 

40 each. 
(e) Two reserve classes. 

4. A drawing class-room. 

5. An inspectors' room. 

6. Two rooms for physical science and apparatus. 

7. A room for gymnastics. 

8. A gj^mnastic apparatus-room (in direct communication with 
No. 7). 

9. An apparatus-room for geographical and natural history 
department. 

10. A committee-room {vide No. 2). 

11. A master's-room. 

12. A directors' -room (available also for the deposit of archives). 

13. A masters' library. 

14. A pupils' library (to contain also the study-books of the 
poorer pupils). 
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15. Two rooms for the solitary confinement of pupils under 
punishment. 

16. Urinals and water-closets. 

17. Caretaker's apartments. 

This " programme,** or theory of the building, is, in itself, an 
instructive outline. The kind of school is laid down in skeleton, 
and the method of discipline indicated pretty plainly. According 
to it, 20 instruction-rooms were required for 900 pupils. The 
architect's actual building (including reserve class-rooms devoted 
to special subjects) gives accommodation for 960 pupils in the 
same number of rooms. 

The building has been erected in a very complete and costly 
manner throughout, with the intention of making it the most 
complete example in Germany. It is a kind of school useful for 
comparison with our own grammar-schools. The methods of 
planning shown in this and others cannot fail to be carefully 
studied at some future time when a demand for secondary schools 
arises in England, as the natural consequence of the new 
elementary schools now in progress. 

The most important architectural feature of the interior — that 
of the groat hall — is marked externally by a projecting portico 
of four Corinthian columns of artificial stone, which support an 
entablature and parapet. A balustradcd parapet of the same 
material, 5 ft. 7 in. high, runs round both the main building and 
the wings, and is ornamented by six statues representing the 
Sciences. On the pediment of the main front stands the national 
emblem of Borussia, 9 ft. 3 in. high. All the statues are exe- 
cuted in terra-cotta. The professional reader, who may wish 
more closely to study the various technical points of this fine 
school, will find on referring to the end (Appendix A) a full 
description translated, in somewhat condensed form, from the 
German of Herr Gerstenberg. 

From the copious and admirable work of Dr. Wiese, directed 
perhaps rather to the instruction of the educationist than that of 
the school builder, yet full of reliable information on questions 
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affecting puljlic instruction in Oermany — some further examples 
of secondary schools arc chosen. 

The gymnasium at Cotthus, erected in 1867, presents in its ex- 
tenor (woodcut No. 107, p. 146) a fair specimen of plain Renais- 
sance treatment, unfortunately executed in cement The plan is 
very simple. A fine portico leads to corridors, from which Uio 
class-rooms are entered, at each end of these the staircases, 
polygonal in form, project. The Ground Floor is used entirely 
for the gjTnnasium proper, but the First Floor provides rooms 
for students intended for professions rather than the University, 
and thus embraces in its work part of the course of a Kcalschule. 
The position of the aula is easily identified, as possessing the 
round-arched windows in tho centre of the fajado on the first 
floor. It is used in common by both schools. 

The gymnasium at Liegnitz, also of the date of 1867', is oao of 
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the smaller grammar-schools in which the prominent position of 
the aula on the first floor (woodcut No, 58) and its height ex- 
tending through two ordinary stories, appear intended to mark 
the importance of tho examinations to he therein held. Tho mere 
fact of the presence of the aula, wherever placed in tho building, 
occuning commonly in tho higher schools of a nation 50 economi- 
cal as the German, also points in this direction. In visiting many 
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schools of this dass, and seeing the hall often richly decorated and 
handsomely furnished, the inquirj'' " how often is it used " was 
always met by the reply "three or four times a year/' or, "Not 
more than six times a year." Occasionally an instance occurs 




59. — GYMNASIUM, LIEGNITZ. TULS OF FIRST FLOOR. 

where the aula is also used for music and singing, but more 
commonly separate rooms are provided for music and drawing, in 
schools where these subjects are taught. The English mind, 
accustomed to the sight of extravagance, finds it hard to under- 
stand this kind of economy. The explanation is that the separate 
class method is carefully and logically followed, and the results of 
the system in its higher conditions, as proved by the examinations, 
are considered to bo the crowning test, assuming in the eyes of 
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the anthorities quite a national importance. Tlie common absence 
of the aula from the elementary schools is explained by the faot 
that the parents of the poorer children do not take so much 
interest in the examinations, and &at, if there is to be no 




audience, the examiners can as easily do their work from room to 
room as in a lai^e hall. 

The plan of the gymnasium at Marburg (woodcuts I^ob. 62 
and 63), like those of the Konig Wilhelm and the Coloischeil^ 
gymnasien in Berlin, shows a double arrangement of rooms in 
depth, and a main longitudinal corridor parallel with the principal 
front. XJolike those examples, the corridor is lighted only from 
the two ends except so fiir as any assistance is derived, in the 
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middte of its length, from the windows of the main staircase. The 
principal entrance, placed aa usual in the centre of the fafade, 
leads directly into this staircaee — which is of magniSoent size 
— and communicates immediately with the corridor. On the left, 
this latter terminates in a small staircase which leads to the 
Directors' house located on the second floor. At this end of the 
huilding there is a projection at the back forming a wing wherein 




is placed, on the first floor, the spacious aola. The more osual 
position is in the front, where it commonly appears as the central 
feature of the external architectural design. The unusual variety 
in the size and shape of the rooms may here be noticed. Also 
the presence of two rooms instead of one {career) fur the confine- 
ment of refractory boys. The rule of admitting light from one 
side only of the class-rooms is strictly followed, although other 
windows have been permitted to the aula. The external design 
(woodcut No. 61), although sufficiently simple, presents an odd 
compound of Gothic forms used in free intermixture, — arches of 
round, pointed, segmental, and trefoil shape being all found in 
the same front. Some of the ornamentation is equally odd in 
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detail, that for example to the wiudowjambs which caimot be 
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shewn od the small scale of the woodcut. A slight projection is 
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made in the front wall in order to obtain the architectural 
feature of a central gable. The rest of the general outline is 
formed by depressing the two extremities, and omitting some 
rooms on the top floor, thus producing a broken effect. The use 
of steep roofs, relieved by two dormer windows flanking the 
central gable, is effective, but we miss the feature of the chimney- 
shaft which commonly plays so important a part in any grouping 
of the kind. Classic architecture has been chiefly affected for 
the classical schools of Germany, but this example adopts some of 
the main features of northern Gothic art, without securing the use 
of real materials in its construction. Artificial warming, now 
universal among German schools, requires only one smoke-flue, 
which is carefully kept out of sight by being placed away from 
the principal front. 

The gymnasium of S. Andrew at Hildesheim, built in 1869, is 
a specimen of a remarkably rich building devoted to school pur- 
poses. In its exterior (woodcut No. 64) the purely decorative 
element, as distinct from the constructional, is probably more 
predominant than in the majority of German schoolhouses, and 
expresses itself by abundance of turrets, buttresses, crockets, 
finials, and other ornamental features familiar to Gothic art. 
The central portion of the principal front is profusely ornamented, 
with sunk tracery and patterns, until, rising in shapes of poly- 
gonal towers, capped with conical roof, the whole terminates in a 
forest of gablets and pinnacles. No one can deny the architec- 
tural propriety involved in the devotion of a greater amount of 
decoration to the highest classical colleges of the land than to the 
ordinary parish schools ; but the present instance suggests either 
the possession of rich endowments, or the receipt of unusually 
large fees from pupils. The plan (woodcuts No. 65 and 66) 
differs in several particulars from any previously discussed, and 
marks the work of an architect not deficient in ideas. In point 
of depth, the whole of the building consists of single rooms ; but 
in the front portion, and in one wing, the corridor is placed to the 
back and the rooms to the front ; while in the other wing the 
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treatmeDt is reversed, the corridor being placed to the exterior, 




and the class-rooms towards the court. Evidently this unusual 
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sacrifice of symmetry of plan has only arisen from the real or 
supposed neceasity of lighting well the Tarious rooms with parti- 
cular aspeote, and furnishes more proof — if more were needed — of 
the great importance attached to the question of good light by the 
skiUnl school-architect in Qermany. Another feature, unusual in 
a German school intended for one sex, presents itself in &e pro- 
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vision of two main staircases of considerable size, only separated 
in positioii by the width of the entrance hall. Ideas of symmetry 
may have had some share in this liberal provision, for the stair- 
cases both lead out of the same large entnmce-hall, and are not 
approached separately frolh the outside. The two staircases were 
also, probably, designed to ^able the class-rooms in the wings to 
be cleared more quickly and with less confusion than could have 
been effected by one staircase. 

In these, the highest classical schools forming the preparation 
for the university, as well es in others, we mark the absence of 
certain accessories, always provided in an English school, and the 
presence of other provisions of a costly nature seldom, if ever, 
found among us. A little observation reveals the fact, that the 
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minor features always present in an Englisb and absent in a 
Oenoan school, are those on wliicli personal deanliness, comfort, 
and health in some measure depend. A very little more shews 
that tlie provisions lacking to English, and liberally supplied to 
German academical life, aie those on which education itself in 
its completer form, in no slight degree depends for excellence. 
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The gymnasiam, for example, has no better provision as to lara- 
toriee and cap-rooms than the elementar-schule. Neither, in fact, 
has any. In both cases the single class-room forms a completo 
little school by itself, with separate teacher, separate appliances 
(of the more ordinary sort), and with the caps belonging to the 
boys composing the class hung round the walb of the room itself. 
The best authorities in Germany, including Dr. Wiese, all con- 
demn this last practice, yet it is inTariably followed. An 
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admirable little contrivance, with sponge, water, and towel, is 
often found conveniently placed near the black-board, for the use 
of the teacher after drawing with chalk ; but there is never any 
provision for the cleanliness of the children. They are expected 
to come to school clean, and to remain so. In speaking of this 
common deficiency to one learned director, and asking where, in 
his splendid school, the boys washed their hands, he burst into 
laughter, and, saying " There ! " pointed to the pump in the 
middle of the courtyard. " Cleanliness is next to godliness," 
says the proverb, but the German schoolmaster usually holds 
the opinion that the observances connected with both, however 
commendable, should be kept away from his school premises. 

The number, completeness, and value of the appliances and 
provisions of all kinds, bearing on the subject of education itself, 
present a remarkable contrast, and as they are found commonly 
in the gymnasium of a German town of very ordinary size, 
cannot £eu1 to strike an Englishman with astonishment. At first 
sight, he supposes the series of classrooms to represent the only 
necessary part of the system. Then he finds the aula, already 
spoken of. Afterwards the separate director's-room, the confer- 
ence-room for other teachers, the special large rooms provided for 
the extensive and costly natural history collections and physical 
apparatus, and for the ample library. When he, at length, dis- 
covers in the playground a large separate hall for no other 
purpose than the practice of gymnastics, he is apt to conclude 
that he is among an extravagant or thoughtless set of people. It 
is precisely because of the careful, painstaking and thorough 
manner in which the German works out what he has to do, and 
because of his well-known habits of economy, that his adoption of 
such things after years of thought and experiment, together with 
his scale of expenditure in their production, deserves the serious 
attention of other nations. 

Kealschulen may be described as commercial schools for the 
middle classes. An exact translation of the term is difficult in 
few words, because in England there are no schools of quite the 
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same nature. The Gennan who wishes to give his son a 
superior education fitting him to enter one of the higher pro- 
fessions, or preparing him for the study of any of the five 
faculties of the University — ^Philology, Philosophy, Juris- 
prudence, Medicine, or Theology — ^would select, not a Real- 
schule, hut, a Gymnasium ; not a Commercial, hut, a Grammar 
school. The Bealschule is rather the school forming the pre- 
paration for those professions which, in England, would remain 
after excluding law and medicine, although it is also applicahle 
to mercantile pursuits. In descrihing it generally as a ''com- 
mercial " school, let no one imagine that it hears the slightest 
resemblance to some of the commercial and scholastic impostures 
carried on in England imder that name, and for which the 
nation is only responsible in that it has not yet interfered for 
their suppression. It is a school really excellent for its purpose 
and worthy of imitation. Another kind of description would 
call it the Grammar School for those not intended to pass to the 
University. The highest kind of Realschule aflFords, in fact, 
an education quite equal to that of the Gymnasiimi, and only 
difierent in giving a difierent direction, during the last stages 
of the course, to the plan of the studies. Architecturally, it 
becomes of little importance to trace the difierences in the three 
kinds of Healschulen, because the mere length of the course 
cannot affect the shape or proportion of the rooms in the school- 
house, although it may easily alter their number. When the 
curriculum demands rooms of a totally different shape and use, 
as every Realschule does when compared with a Gymnasium or 
Gemeindeschule, then variation in principle of plan steps in. 
Or, when it is so shortened or altered that the higher classes 
become almost extinguished, modification of arrangement becomes 
necessary, and difference in general theory arises from the altered 
circumstances. 

The Sophien Realschule and the Sophien Gymnasium in 
Berlin form a group of fine schools built on the same site and 
placed under one management for the more complete and perfect 
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orgaoizatioQ of the studiee pnrsned, the pnpils intended for the 
nnirersity being in the latter, and those intended for bosiness 
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or profesBions of the lower kind being in the former establish- 
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ment The gymnasiam usually has a course of six dasses 
oommencing with terta as the lowest and terminating with prima 
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88 the higheet It is found that boys attesdii^ the Bealschale 
never complete bo long a coarse, but proceed to the practioal 
study of some mercantile or profeesional pursuit on attaining a 
certain age, and the cumcolum has therefore been shortened to 
maUe tliem to obtain the most useM education for their purpose 
in a finiiied time. In the Sophien Bealschule there are only five 
claaees, and tiie highest (prima) is single while the lower are all 




in duplicate and have consequently two classrooms. The number 
of specimens of gymnasien already given render it unnecessary to 
reproduce plans of the Sophien Gymnasium, which immediately 
adjoins the Bealschule. The scope and meaning of the latter 
is Bofficieiitly explained by the woodcuts taken &om the work of 
Herr Gerstenberg (Nos. 68, 69 and 70) which shew the position 
and use of every room in the building, together with the arrange- 
ment of the furniture. It will be seen that, on the groond 
floor, special rooms for the study of chemistry and physics not 
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usually found in the gymnasium or grammar school are here 
provided in the Eealschule or commercial school. The aula is 
at one end of the L shaped building. In point of external design 
(woodcut No. 67) the wing in which it occurs is balanced by the 
opposite wing containing the principal staircase. The singular 
bend given, on plan, to the projecting wing at the back appears 
to have arisen horn a desire to bring the walls of the Realschule 
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and of the Gymnasium into one plane on the side towards the 
play-grounds. The buildings are executed of red brick, in the 
admirable manner (so far as workmanship is concerned) known 
to Berlin architects. Although at present used in school 
edifices with little of artistic skill or power, this re-introduction 
of brick as a material may perhaps lead to a more general use of 
that legitimate kind of building which honestly shews its material 
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instead of hiding it under tlie disguise of plaster, of whict the 
PrussiaDS have such excellent precedents and suggestive examples 
in the ancient brickwork of Pomerania still remaining and lying 
dose to their hand. 

The exterior of the small Realschule at Halberstadt (woodcut 
Ko. 71), erects in 1865, does not appear to be finished in plaster 
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or stucco. Dealing with Gothic forms, however simplOi the 
German architect usually prefers a wall-face which shows it£ 
natural building-material without covering — seldom the case 
when a trabeated style is adopted, especially if good stone of 
large size he not easily obtainable. The portico is architecturally 
treated as a groined porte-cochire, its projection from the main wall 
being sufficient for the introduction, at each end, of an arch equal in 
size to one of the three in front, and for groining satisfactory in 
point of size if not in nature of material. The reason of this 
treatment, unusually imposing among school-buildings, is better 
seen by reference to the plan of the first floor (woodcut No. 72) 
where sufficient space for the aula is obtained by extending it 
over the portico. The somewhat rich Gothic effect sought in the 
design of the central portion of the &;ade is not 8npport«d 
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harmoniotisly in the remainder^ where the insertion of buttresses 
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chiefly marks the style. The plan is pretty and symmetrical. 
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On the ground floor, (woodcut Xo. 73) after passing through the 
principal entrance or hall, the Btaircase ties opposite, — circular 
internally and semi-octagonal extemallj. Wings, running back 
Bome distance at right angles to the &out, enclose the play- 
ground on two of Hb sides. As the arrangement does not 
comprise rooms on both sides of the corridor, it is not necessary 
for purposes of light to carry the latter through to the limits of 
the building. The rule of lighting the rooms from one ride only 
is here dc^parted from in the case of all the comer rooms, 
apparently for purposes of external architectural appearance. 
The Bealschule at Cologne (woodcut No. 74) is a fair example 
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of an ordinary commercial school embodying present German 
ideas, both externally and internally. In consequence of its 
singular site it is L shaped on plan (Nos. 75, 76, and 77). The 
corridor, lighted from a yard, is on the long side, and the class- 
rooms look towards the play-ground. The staircase is treated as 
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an adjunct at one part of the wing. The aola has its nsoal ^aoe 
on the top floor of the building. There are nine classes each 
haring two rooms. Aboat one per cent, of the 600 schdars in 
attendance are free, haying been drafted, by merit, from the 
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elementary schools. No difference of treatment is applied to the 
free scholars, as sometimes occurs in the elementary schools. 
They work and play together like the King's scholars with the 
other pupils in an English Grammar school. The warming is 
by six heating apparatus placed in the basement The air is 
heated by contact with firc-briok in four cases, and with iron in 
two others. The air, thus warmed, is admitted to each room, on 
the side opposite to the windows, by an opening measuring 14^ 
inches by 11 J inches, made at a height of 4' &' from the floor. 
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and fitted with iron valves. It is supposed to rise on being 
brought among colder and heavier air, gradually to move across 
the room, to descend, and finally to make its exit by an opening 
of the same size, placed in the same wall but at some distance off. 
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and at a height of 15 inches from the ground. The theoiy is that 
the admission should just dear the boys' heads when sitting at 
their work, and that the extraction should aim at removing the 
stratum of carbonic acid gas lying next the floor. The practice 
is to open the window when fresh air is desired. In Germany 
this occurs seldom. Like all those erected from the designs of 
Herr Raschdoff when Town Architect of Cologne, this school- 
house shews skilful planning. It may not present in its exterior 
the highest artistic skill, yet is not without dignity. A study 
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of the second floor plan (woodcut No. 75) will sliew why the 
two windows at each end of the principal front are differently 
treated from the five central windows forming the main light of 




the aula. The building stands quite up to the street line with 
houaea adjoining on both sides. It is executed in brick of 
different colours and, in style, is an adaptation of Bheniah 
medisBvat architecture to modem ideas. 

Among Bealschulen, that of the third rank known as the Hohere 
Btugerscholo has already been noticed es forming the &rourita 
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school for the education of the tradesman, the official of low 
degree — a numerous class in Germany — the small merchant, and 
others requiring a commercial rather than a classical education. 
In its building requirements it differs hardly at all from the 
gymnasium of corresponding size, but the rooms are sometimes 
differently used because of the change given to the direction of 
the studies. That at Wiesbaden erected in 1868 (woodcut 
No, 78) is a good specimen, published by Dr. Wiese. The 
elevation is a kind of pseudo-classic design with a central pedi- 
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ment, from which the addition of a belfry and pinnacles of 
gothic outline might have been omitted with advantage. The 
aula here also occupies its ordinary place in the principal front, 
and its internal position on the second floor is externally marked 
by five round-arched windows. The plan (woodcut No. 78) is 
simple, a long corridor, lighted chiefly at the ends, separating 
rooms placed on both sides. The entrance hall and grand stair- 
case are extremely largo and fine, — unusually so, even in 
Germany, for schools of this size. On the first floor {woodcut 
No. 79) is a largo class-room devoted to instruction in singing, 
lecture-rooms and rooms for experiments in physical science, a 
natural history collection, and room for the rector. 
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It may be noted that the pfdell, translated as "caretaker" 
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really combines some of the fuuctionfl of a proctor with those 
pertaining to the charge of the fabric. To him ia committed the 
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task of executing punishment on the refractory, and he is the 
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gaoler who locks in the career the youths doomed to the reflec« 
tion and meditation produced hy solitary confinement. 

Few provinces of Germany have so ancient a school history, or 
retain so many examples of old schools of well-tried reputation as 
Saxony. It is said that here the original foundation of schools 
extends as far back as the Carlovingian era, and the time of the 
Saxon emperors. The old foundations at Halle, commenced by 
Augustus Hermann Franks in 1696, and others, like Schulpforta, 
possess the greatest interest to the school student. Unfortunately, 
they must now be considered obsolete as specimens of scientific 
school planning, as well as standing somewhat apart from the 
scope of an enquiry leading chiefly among schools of humbler 
kind. By observing, rather, the improved provisions contained 
in recent specimens of national elementary and secondary school- 
houses, than the circumstances which formerly dictated the plans 
of the famous high schools, historical interest may be lost, but 
usefulness will be gained. The science of teaching or training, so 
far as it has attempted to control the forms of buildings and to 
engrave its history in the shape of brick or stone monuments dis- 
tinctly expressing its opinions, is a thing of very recent date. 
The construction of schoolhouses specially and exactly fitted to 
particular methods of teaching, has never been undertaken in any 
country till modem times. Those which are newest ought, primd 
facie, to be the best and most perfect in their arrangements, 
because of the knowledge and experience afforded by preceding 
examples. The old idea, now for ever exploded, was that any 
kind of building would do for a school, and that the shape of a 
bam was as good as any. 

The early Saxon schools had, for some time before the Reforma- 
tion, been in a state of decay, and the great movement against 
the excesses of the religious orders at the commencement of the 
sixteenth century, headed by Luther and Melancthon, exerted a 
beneficial influence on the school system of the time which was 
powerfully supported by the Saxon princes. Luther himself took 
considerable interest in the subject of the education of the rising 
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youth, as proved by his letter to the Elector of Saxony in 1626, 
which foreshadows the policy of rate-supported schools, and the 
better utilization of endowments. He says, ''Since we are all 
required, and especially the magistrates, above all other things to 
educate the youth who are bom and are growing up among us, 
and to train them up in the fear of God and in the ways of 
virtue, it is needful that we have schools, and preachers, and 
pastors. If the parents will not reform, they must go their way 
to ruin ; but if the young are neglected and left without educa- 
tion, it is the fault of the state ; and the effect will be that the 
country will swarm with vile and lawless people, so that our 
safety, no less than the command of God, requireth us to foresee 
and ward off the evil. What is necessary to the well-being of a 
state should be supplied by those who enjoy the privilege of such 
state. Now nothing is more necessary than the training of those 
who are to come after us and bear rule. If the people are too 
poor to pay the expense, and are already burthened with taxes, 
then the monastic funds, which were originally given for such 
purposes, are to be employed in that way to relieve the people." 
Another point to which Luther attached great importance was 
the Christian teaching to be maintained in schools, which he 
urged in a remarkable address to the Common Councils of all the 
cities in Germany in 1524. 

At this time an intense activity of thought was being created 
by several causes acting at once. The art of printing had been 
discovered in the middle of the preceding century. Books were 
beginning to be multiplied at prices enabling considerable 
numbers of the people (relatively) to avail themselves of study. 
The Bible, so long represented by a single copy chained to the 
lectern in the church, now became circulated freely. 

The school regulation of 1528 known as "the Saxon school 
system *' — ^the result of a visitation of the churches and schools of 
the land, in which more than thirty men had been employed a 
whole year — now became, in respect of education, the basis of 
administration from which sprang aU future schools. Many of 
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the older schools had been closed from tune to time by state 
decrees, others had suffered in their buildings and ceased to exist, 
as the consequence of the ravages of the thirty years' war which 
commenced in 1618. Among those which have survived all 
change, is Schulpforta, which ranks, with Meissen and Grimma, 
as one of the most celebrated gymnasien in Saxony. Of this 
Mr. Matthew Arnold speaks as follows : * ''No Alumnat in 
Prussia, or, indeed, in Germany, can compare with Schulpforta, 
which by its antiquity, its beauty, its wealth, its celebrity, is 
entitled to vie with the most renowned English schools. The 
Cistercian Abbey of S. Mary, Fforta, dates from 1137. It was 
secularised in 1540, and Duke Maurice of Saxony in 1543 estab- 
lished in its place, and endowed with its revenues, a Protestant 
school for 100 scholars. It stands near the Saal in the pleasant 
country of Prussian Saxony, and the venerable pile of buildings 
rising among its meadows, hills, and woods, is worthy of the 
motto borne of the arms of the old abbey : Hier tst nichts anderes 
denn Oottes HauSy und hier die Pforte des Himmeh. (This is 
none other but the house of God, and this is the gate of Heaven. 
Gen. xxviii. 17.) It has a beautifully restored chapel, regular 
commemorative services, and a host of local usages. A Latin 
grace is sung in hall every day before dinner by the whole body 
of scholars. Every scholar has by ancient institution his tutor^ 
every master his famulus. This is the German school where 
Latin verse has been most cultivated, and the Muam Poriensea, 
like those of Eton, have been published. The property is very 
large, and considerable Church patronage is attached to it. Up 
to 1815, when it passed into the possession of Prussia, the old 
Abbey estate had still its feudal privileges, and enjoyed full civil 
and criminal jurisdiction. The property is now entirely under 
the superintendence of the School-board of the province of 
Saxony, which appoints a procurator for it. The revenues of 
Pforta are from 8000/. to 9000/. a year At Schulpforta 

* "Scbools Enquiry Commission. General Beports of Assistant Commis- 
sioners,** Tol. yi Eyre and Spottiswoode. 
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they are very proud of their playing field, which is, indeed, with 
the wooded hill rising behind it, a pleasant place ; but the games 
of English playing fields do not go on there ; instead of goals or 
a cricket ground, one sees apparatus for gymnastics/' The 
gymnasien of Saxony are partly boarding and partly day schools, 
some— like the three above mentioned — ^being reorganised, with 
the help of ecclesiastical fiinds, after the Reformation. These old 
boarding grammar schools are called, by Dr. Wimmer, the hearths 
of classical learning in Germany. 

Coming to our own time, and to the people-schools, we find it 
generally admitted that the importance of an efiBcient and 
thoroughly national system of public instruction is as fully appre- 
ciated in Saxony as in any other province of Germany. The 
principle of compulsory primary instruction, first introduced to 
the country by the Elector John George in 1573, has prevailed 
ever since. Many of the existing buildings, hardly more than 
thirty to forty years old, are intended soon to be replaced by 
others planned on an improved system. Prussia has of late been 
making great progress in the improvement of her schoolhouses, 
and Saxony is not content to be left behind in the educational 
race. Having been, among German states, one of the earliest to 
convert the old ecclesiastical seminaries into schools of public 
character, and to provide for the training of teachers, she still 
maintains an honourable rivalry with other states. The present 
common schools are the result of the law of 1836. The various 
towns composing the kingdom are divided into districts, in each 
of which all the children of both sexes between the ages of six 
and fourteen must attend the school. No boy can, by law, be 
apprenticed to a trade before the proper age for leaving school. 
Every school district (schul-bezirk) must provide a schoolhouse 
and a dwelling for the teacher. One of the recent improvements 
in the bezirk, or district, system has been introduced to lessen the 
area of each, and thus obviate the necessity of compelling 
children to come long distances £rom their homes, which the large 
size of the old schools — covering a considerable area of population 
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^rendered uaaToidable. A Bclioolhouse of this kind, visited in 
Chemnitz, was said to be capable of accommodating 2500 children 
at one time, while by airanging lessons and teachers at difTerent 
times of the day, ao area of population comprising 5000 children 
was actually embraced. The more distant of the children had 
thus to walk more than a mile from their homes. It is to 
remedy this evil and to supply a niunber of smaller buildings 
conveniently placed in reference to the children's homes and 
containing each about 800 scholars, that the new buildings are 
intended. Through the kindness of Landbaumeister Canzler of 
Dresden, we are able to give specimen views and plans of school- 




houses, some being just completed, and some in progress of erec- 
tioD, bat all representing the latest opinions on the subject in the 
Saxon capital. 

The exterior (woodcut No. 81) of the Public School newly 
erected for the First District in Dresden, presents, with its 
German characteristics, some features borrowed fi-om the banded 
brick and marble buildings of Italy. The Besirkacliiile is not the 
lowest kind of Saxon elementary school, for here all pay some 
small fee — if only to the extent of a silver groschen in the week 
— and the architecture is rather higher in character. The gables 
with their flat pitch end ornamented surface, the square-turretcd 
angles and suggestions of niches on the blank walls below, recall 



1*8 SCHOOL ABCHITECTTJEE. [ nwit. . ti. 

memories of maay s chorcli of southern (Jotiiio style. The 
general group, is straggling and lame firam the dislocating effect of 
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the two staircases, and the ciroumstanoe that the central block of 
the building has not sufficient height. A glance at the plans 
woodcuts ISoe. 82, 83, and 84) shews the positions of the stair- 




oases to have been dictated solely in reference to lighting the long 
corridor, which, otherwise, would have had no windows except at 
each extremity. But for this the staircases would have been 
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better placed, both for compactness and use, at the outades of the 
winga. The " grand " plan of staircase here followed is not quite 
satisfactory in its proportions, for if Hie middle flight he not too 
narrow, the two side-Bights are clearly too wide. In dismiseiDg 
the school, if both sides were filled with children descending, a 
block must ensue in the middle flight because of its inability to 
contain the two others. The presence within the building of the 
whole of the latrines for a large school is not a feature to be com- 
mended. In the present instance they are well contrived, but 




they should hare been placed outside in a separate building, as is 
now commonly advocated at Berlin. In every school visited in 
Qe'Tuany the presence of this feature at the ends of the corridors, 
or elsewhere within the main walls, if existing, asserted itself 
in a manner which rendered enquiry superfluous. When we 
remember how carefully in that country the intense cold of winter 
is excluded by double windows, having every joint padded, and 
know that the process excludes also the fresh air required for the 
respiration of so many, the objection mnst be felt in a seriona 
light. The air of the corridor first becomes impregnated with 
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mepliitic g&scs, and then tliat of the class-rooms occupied by the 
childreo. The building in questioa is arranged for six classes of 
boys, and six of girls, there is a reserve class-room for each sex, a 
conference room, a 
teacher's room, a 
museum or collec- 
tion-room, a resi- 
denee for the di- 
rector, and another 
for the caretaker. 
The school seats are 
not shewn on the 
woodcuts, but these 
are of the long 
length kind, and the 
principle of lighting 
from the left side 
only of the children 
is here, as usual, 
ripdly maintained even to the detriment of the external ap- 
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There is no special hall for the examinations. 
The block plan (woodcut No. 85) shews the general arrange- 
ment of the build- 
ing on the land 
with the main front- 
age towards a large 
open space or square, 
the playground, and 
the tumhalle. Of 
the latter (woodcut 
No. 86), the eleva- 
tion is also given with the object of shewing its character. It 
IB no mere shed, but a building equal in permanent character to 
the schoolhouse itself. 
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In the next example, the combmation occurs of two kinds of 
schools in one building, viz., that of a parish with a district 
school, the two elemontarschulen of Saxony. The principal front 
(woodcut No. 87) contains two inscriptions placed along the 
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parapet of the central block, one half marking the " YI. Bezirk- 
Bchule," the other " 11. Gemeinde-Bchule," and a line struck 
down the middle would divide the building into two exactly 
ei^ual and apparently similar establishments, only reversed in 




pofdtion. The design attempts no particular style of architecture, 
but merely aims at avoiding a warehouse appearance by simple 
and good grouping of the several parts of the building. The 
POofs are always terminated by sloped ends, or " hips," instead 
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of by gables. In the internal ftirangeiiiente, the girls belonging 
to both schools occupy the central block (woodcuts Noe. 88, 89, 
90). Adjoining this, and attached on each side, are two stair- 
cases, one for boys and the other for girls, having the courts and 
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latrines in the rear. The two wings, forming the extremities 
of the building, contain the boys — one of the Bezirkschule, the 
other of the Gemeindeschule. The space occupied l^ the two 
entrances, the four staircases, and the latrines, is considerable. 
The Gemeindeschule differs from the other, where all pay, in 
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having a lower scale of fees and in admitting a small percentage 
— the children of indigent parents — free. Two rooms for the 
director are shown on the plan of the first floor (woodcut No. 89) 
as being widely apart, but the schools are really worked together 
under one management. The arrangement of the latrines is 
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better than in the preceding example and Eecuree greater isolation 
from the school-house. This union of two kinds of elementary 
schools of slightly different class under the same roof is interesting, 
as marking an arrangement which has been found in Saxony 
desirable after long experience of public elementary schools and 
of the application of the principle of compulsory attendance. 
The school system of Saxony is divided somewhat differently 
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from that of Prussia. Biirgerschulen are deeded to educate 
the children of parents in the middle ranks of society, and also 
those of the upper ranks where a public education is preferred. 
They are therefore separated into three kinds. Of the highest 




kind there are only 340, while of the second kind the number 
is 1300, and of the lowest kind 2000. The fifth Bu^rschole at 
Dresden presents in its architectural design (woodcut No. 91) 
nothing of higher character than is commonly found in a PrussiaQ 
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of by gables. In tbe internal arrangements, the girls belonging 
to both schools occupy the central block (woodcuts Nos. 88, 89, 
90). Adjoining this, and attached on each side, are two stair- 
cases, one for boys and the other for girls, having the courts and 
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latrines in tbe rear The two wings forming tbe extremities 
of tie btuldmg contain tbe boys — one of the Bezirkschule tbe 
other of tbe Gemeindeschnle The space occupied by the two 
entrances the four staircases and the latrmee is considerable. 
Tbe Gemeindescbule differs from the other where all pay, in 




having a lower scale of fees and in admitting a a 
— the children of indigent parents — free. Twoj 
director are shown on tbe plan of the first fl 
as being widely apart, but the schools are t 
under one management. Tbe arrai 



CHAP. TI.] 

better than in the preceding example and secures greater isolatioii 
from the BcbooUhoase. This union of two kinds of elementary 
schools of slightly different class under the same roof is interesting, 
as marking an arrangement vhich has been fonnd in Saxony 
dearable afler long experience of public elementary schools and 
of the application of the principle of compulsory attendance. 
The school system of Saxony is divided somewhat differently 
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from that of Prussia. Biirgerechulen are designed to educate 
the children of parents in the middle ranks of society, and also 

e of the upper ranJHH^re a public education is preferred. 
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ad Jund ihe number 

fiftJi Biii^^rscJiuIo at 

(wiKxicat No. 91) 

Jy fouiiii in a Prussian 



SCHOOL AEOHITEOrUEE. 



[oaAf . TI. 



GemoiDdescIiule, but fonos a spedmen of the class of school in 
question. The plan (woodcuts No. 92, 93, and 94} coosiste of six 
rooms on each Soor separated either by the staircases or the 
corridor. In no case do two rooms immediately adjoin, and in 




this respect the school presents a marked difference from those of 
Berlin, where the class-rooms lead out of one another. There 
are separate entrances and staircases for the sezesi and doors 
across the middle of the corridors on the two lower floors cut off 
one school from the other. On the first floor (woodcut No. 93) 
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a conference room and director's room are provided, but no rooms 
for special subjects except one on the second floor (woodcut 
No. 94) devoted to drawing and modelling. The aula is also on 
this floor and is used for a drawing class as well as for examina- 
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tions. The latrines are placed outside the building in this case, 
but in immediate contiguity. The tum-halle has the rather 
imusual feature of a roofed connection with the schoolhouse, so 
that the children may reach it imder cover. 

The Royal Grammar School {Koniglisches Oymnaaium) erected 
in 1871-2 at Chemnitz follows out generally, in its internal plans, 
the arrangements common to the similar establishments in 
Prussia already described. With a splendid site in the suburbs, 
on the Kassberg Hill commanding the whole town, and sur- 
rounded by considerably more than an acre of garden and play- 
grounds, the building consists simply of a central block and two 
wings. Dr. Vogel, the rector,* tells us that, in accordance with 
the instructions of the Saxon ministry, the effort was not so much 
to create a monumental piece of architecture, as to contrive th& 
most useful and perfect building for a gymnasium after studying 
the best recent examples, and to express this purpose worthily, 
yet simply, in the external appearance. The exterior (woodcut 
No. 45, page 69) is therefore plainer than some of the Prussian 
specimens, and the interior exhibits greater expenditure in 
decoration on those parts, — as the vestibule, staircase, and aula, — 
to which the public have access. 

The second floor contains the aula, another large room or hall 
adjoining called the prayer-hall, capable of being used also as a 
combination-class for sixty, the library, the ante-room and 
librarian's room, also the Museum of Natural History. The 
prayer-hall is a most unusual feature. The '^ combination" class 
is chiefly used for singing-lessons. 

The first floor accommodates two classes of forty pupils each, 
one of thirty, and one of twenty-four. It has also a combination- 
class-room for sixty, a room for physical science, a workroom, a 
laboratory for the Professor, a collection-room, a drawing-class- 

* A '* Director*' may be a conductor or manager of anything— of a school as 
well as of anything else. The German School Director is simply the head-master. 
A ** Rector ** is so called because of his university diploma. The Rector Magni- 
ficQS of a German — unlike a Scottish — University, can only be elected as the 
result of examination. 
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room, a room for plaster casts, and a singing*class-room. On this 
floor are, also, the Career^ a small apparatus-room, and the study, 
reception-room and ante-room of the rector. 

The ground floor provides four class-rooms each for forty 
scholars, two for thirty each, and one for twenty-four. Also the 
teachers'-room, the conference-room, and a small, or branch, 
library for the use of the pupils. Here also is the house for the 
caretaker or pedell, in Saxony called the Hausmann. 

Without giving woodcuts of the plans of this excellent school, 
it will be seen from the foregoing that the ground and first floors 
are almost entirely occupied by class-rooms. The internal fittings, 
furniture, and school apparatus, here to be seen, are among the 
best and most carefully considered in Oermany, and mark the 
steady progress taking place in educational appliances. In ac- 
cordance with instructions from the Saxon Minister of Cultus and 
Public Instruction, the seats have been arranged on a principle 
since adopted by the School Board for London, viz., that of 
allowing each child to leave his place, without disturbing his 
neighbour. In the lower classes the seats are in pairs, and, in 
the higher, single, the backs and desks being fixed as in the Nicolai- 
schule at Leipzig. Thus, multiples of two give the class number 
in the one case, and, in the other, five scholars are placed in a 
line. In the vestibule is a clock provided with mechanism for 
sounding the bell of assembly. The basement has five heating 
apparatus, on what is known as the " Kelling " system. The 
cost of the whole building and fittings, exclusive of site, was 
9450/. 

The Tum-halle had not, in the spring of 1873, been erected. 
Its position is some distance behind the schoolhouse, and its 
internal size is intended to be 75ft. by 40ft;. It is estimated to 
co5it 1050/., and the windows are all to be placed 10ft. from the 
ground as an improvement on the ordinary plan. The principles, 
well known to be best in theory, are never all combined in the 
several parts of one schoolhouse, some examples containing the best 
features in one direction and others in another. It is well known 
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that botb in the class-room and tnrn<halle, the wmdov-BQlB shotitd 
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be kept well op from the floor, but in [BBctuie they ace often 
1 too low. 
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The taqaie of the £reax8chale at DiMden (woodcut No. 96) 
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is another EpecimeD of the kind of gotliic Tork produced by tke 
German architect under favourable conditions. The lower efory 
hae a projecting arcade of seven pointed arches, — not treated as 
a porte-coehire, but only intended for pedestrians ; which serves on 
the first floor (woodcut No. 98) to provide space for the large and 
handsome aula. The school is a gymaasinin connected with the 
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Krenz-Kirche (Church of the Cross), and may possibly have more 
direct ecclesiastical objects than other gymnasien. The plan is 
sufficiently symmetrica], with a central court, crossed by the main 
staircase which reaches to the first floor in a straight line, and, 
for the apper stories, assumes smaller dimensions in a new 
position in the rear, as shown on the section (woodcut No. 96). 
All the floors are likewise reached by two small staircases 
placed in octagonal turrets on each side of the court. In its 
aooommodation and objects it is similar to others already 
^ven. The various rooms are all set foriJb on the plans (wood- 
onis Nos. 97, 98, and 99), and their nsee can so easily be seen as 
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to render deecription unnecessary. The latrines are here afl 
placed nnsatis&ctorily inside the building, on each floor. The 
site is public, having a fine frontage to one of the principal 
streets of tlie capital. 

The Qewerbeschulen, Tradu and Practical Schools, deserve a 
study vhich the limits of this essay forbid. In England, trades 



can only be learnt in the shops, by the sweat of the broT during 
a long apprenticeship. And the success attendant on some 
branches of English manufiictnre, may be fairly held as an argu- 
ment against the introduction of similar schools m England. We 
have, for example, no schools like the Hohere Webschale at 
Chemnitz, a technical school for -weaving, -where the trade is 
taught theoretically and practically by skilled masters. In a 
large manufacturing town of the kind, it becomes of some con- 
sequence to secure the highest excellence ia the various trades 
carried on. The school, accordingly, provides costly weaving 
mai^iinee — each one difier^it — and endeavours to secure always a 
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the soenety of the Bhioe at Bonn is femons. The ground floor 
is of dressed sandstone from Trier. The apper stories of the 
buihling, confflsting of oolumnar architecture, are of tu&teiii, 
a common and excellent building-stone used in the Rhine 
provinces. On each comer of the projecting wings at both 
extremities are carved eagles. The four allegorical figures 
surmounting the central block are 9 feet high, and represent 
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the town of Aix^la-Chapelle, the Rhine Provinces, the Province 
of Westphalia, and Bomssia. The central group consiste of a 
figure of Minerva as presiding goddess, with eagles. The 
interior is handsomely decorated in the more public portions. 
The anla, for example, is rich in design. The wall opposite the 
windows is ornamented with niches having, in the tympana of the 
aemiciroular arches, medallions of celebrated men [poryph4et in 
teohnioal soifflioe), as Bach, T(m Hnmboldt, Klaprotb, Mitscherliofa, 
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Liebnitz, GausB, RedteDbaolier, Bors^, HageD, vod Decher, Beuth, 
Weroflr, Ton liebig, Bunsen, Bor^, Magooe, Earmarsch, Beeael, 
Schinkel, and Mellin. There are also life-size portraits of H.M. 
the Emperor and the Crown Prince. 

The plans (woodcuts Kos. 101, 102, 103) shew tlie pntpoees to 
which the rooms on the three principal floors are devoted. In 
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the bafiement, no plan of which is ^ren, are provided rooms of 
useful kind to render the establishment complete. Here are the 
piactioal workshops for iron and wood, the smithies, foi^es, tool 
collections, shops for the wooden patterns from which forms are 
to be cast in iron, shops for modelling in clay and plaster, work- 
shops for physical science and for articles requiring even tempera- 
ture, mo^ls for mechanical engineering, and material stores, 
boiler and engine-room. In this case, the Caretaker's house is 
jdaoed in tike basement. Hie method of wanning is remarkable, 
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bcang effected hj hot-watei pipes carried from six different 
apparatus, each of whicli has tliree distinct systems capable of 
being shut off sqtarately. The wanning-power thus consists of 
a series of no less than eighteen separate systems each under 
oontroL The cost of producing heat for the vhole of this lai^ 
establishment is said to be only 1^. per day. 
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In connection with, and immediately adjoining the Polytedmio 
Sdtoot, but in a separate bnilding, is the Chemistry School. 
Like the Zurich example, this is divided into two distinct part« 
or sections, one devoted to analytical, the other to technical 
ehemisti?, standing one to the east the otlier to the west. Th^ 
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oaes of the varioiu taborfttories, leoture-iooms, &c, are all clearly 
Bet fbrtli on the plans (woodcats Nos. 104, 105, 106) and the 
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Booompanying references. The room for sulphuretted hydrogen 
is carefully shut off &om the rest of the building, bo as to avoid 
any damaging influence upon other preparationa or chemicals. 
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In calling attention to the methods adopted abroad for afford- 
ing Bound technical instruction, let it not he imagined that these 
ean snperaede die praotioal teaching of the workshop. The 



CHAT. Tl.] CHEMISTET SCHOOL, AIX-LA-CHAPELLE. 141 

Englisli en^eer, receiving into his establishment young men 
from the higher German schools, is apt to laugh at the apparent 
waste of time which has been incurred in acquiring knowledge of 
mere theory. To him practical experience is eTeiything. The 
younger race of engineets (to take one profession aa a sample) 
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kiow that to rise to any position of eminence, thtory and practtct 
mutt go together. 

Improvements in school hygiene appear to he cont^nplated in 
at least some parts of Germany. The mitustry of Wortembetg 
has recently published a decree on the special sanitary r^;nla- 
tions to he observed in schools. Each school most have a play- 
gronnd and gymnastic apparatus, and separate rooms fbr the two 



The length of the schoolroom must not exceed 12 metres, and 
the height must be at least 3*4 metres. Great care is to be 
observed that the paint used for walls and fdmitore does not 
contain any poisonous matter. Earthenware stoves are recom- 
mended in preference to iron. In every school there is to be a 
separate room for the teacher, and in larger schools a room fbr 
Bcienttfie collections. Every school must have a wash-bowl and 
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towel, and a cloak-room. RoomSy staircases and entries mnst be 
swept daily, and scoured at least four times a year. 

There must be good light and ventilation. 

The temperature of the schoolroom is never to be less than 
about 62 degrees. If in summer the thermometer shews 77 
d^rees in the shade during the forenoon, there is to be no school 
in the afternoon. The scholars should be afforded an opportunity 
of changing their position by letting them sit and stand alter- 
nately ; and the means of punishing is to be a thin switch, which 
must have the prescribed length of half a metre ! 

Some aspects of Oerman education — ^whether directly traceable 
to the fietults of a system or not — reveal great deficiencies which 
it is impossible to omit from this record. The exclusion of 
Infant Schools from the list of those forming the national system, 
and the too rigid uniformity prevailing in the latter, have 
already been mentioned. The now universal absence of the 
mixed system in all the great towns, and its careful omission in 
principle from all new schools except in rural districts where 
necessity compels, should be remembered, as contrasted with the 
great importance attached to its general use in America. It is 
to be feared that, in respect of this feature, the new S3rstem of 
elementary schools in London may have received too direct an 
influence from the Oerman model. Some other features shew 
far greater defects. The condition and sphere of employment 
appropriated to women in Germany must be declared one of the 
greatest reproaches of the country. Their higher education is 
not what it ought to be. There is no lack of girls' schools of 
good quality, but the employment of men as the sole teachers 
instead of women, universal in Prussia (but not universal in 
Saxony and Southern Germany), is a serious evil. The spectacle 
of forty or fifty blooming yoimg women taught as a class like so 

any children by a young man of thirty, suggests the thought 
that indolence is likely to take the place of discipline, and senti- 
ment that of solid instruction. Teachers experienced in the 
schools are not slow to admit it. It would be ea£fy to understand 
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the reason, if the mixed system were in force, and the usual 
objection were urged that boys cannot be controlled except by 
men; but, with the invariable girls' and boys' departments 
separately arranged, it is inexplicable except on the suppositions 
either that a sufficient supply of women as teachers is not to be 
obtained, or, that a woman is regarded by the nation as an 
inferior being. In the lower ranks of life in Germany, women 
reach a hardship of servitude and depth of degradation very rare 
in England. No Englishman should forget that in the agricul- 
tural districts of Northumberland, for example, women are 
conmionly found driving carts, working in the fields, and doing 
the ordinary duties of farm labourers, while instances have not 
been wanting of their working as " bank-men " at the mouth of 
a coal-pit. In Oermany, the thorough character of the education, 
and the compulsory attendance of every child at school, do not 
prevent women from becoming the bricklayer's assistant on the 
construction of buildings, and carrying their loads like Irish 
labourers up the series of barred inclined planes which there do 
duty as ladders, from the bottom to the top of the scafiTold. This 
feature is universal in Germany and Austria, and may be 
explained by the necessity of employing on military service the 
men who would otherwise act as labourers. The explanation 
forms no real excuse. The use of women as bricklayers' 
labourers, and their non-employment as teachers, are blots of 
the most serious kind on the fair face of Oerman education as 
judged by its civilizing results. Separate schools for girls are on 
the increase, and the higher education of women receives more 
attention than formerly. The Victoria School for girls in Berlin, 
accommodates 950 pupils in eighteen classes, and has special 
rooms devoted to drawing, physics, &c. The presence of a fine 
aula may be taken, here also, to denote the importance of the 
principal examinations. Some have pronounced this to bo the 
finest girls' school in the world. The Luisen Sdbule, just com- 
pleted, is another Berh'n specimen. The school was held in 
fairly good premises, which were not considered sufiBciently good 
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by the authorities ; but which were certainly superior to many 
English schools receiving grants from the Privy Council. The 
new building is very complete, built of brick with the added red 
facing, and warmed and ventilated artificially. These two spe- 
cimens are not alone, and show a real desire to afford facilities 
for the education of women. Another step is wanted, that of the 
introduction of teachers of the same sex. This is growing in some 
parts of the country, especially in Saxony. England has abso- 
lutely no school buildings for girls of the same high tjrpe as 
these two. Neither has she any girls' schools taught entirely 
by men. 

While thus pointing out the defects visible to any ordinary 
observer, the general aspect of German education cannot fail to 
teach a useful lesson to those willing to learn. In the connecting 
of one school with another, link by link, so that the national 
system forms one complete chain having the common schools 
(free to. the necessitous) at one end, and the Polytechnic or 
University at the other, the whole being guarded and ensured by 
the State itself and rendered accessible to the whole population, 
we have a principle applicable with advantage to our own land. 
In the care taken to produce buildings exactly fitted to methods 
of education, and in the definiteness and precise meaning ob- 
servable in every part of a schoolhouse, the English architect 
may learn how, in his own sphere, he may greatly conduce to 
the development of national education by facilitating the work 
of tuition. In the universal treatment of education as a great 
question not to be dealt with in any trifling or unworthy manner, 
and in the dignity and importance always allowed to the build- 
ings in which it is carried on, the school-boards and school- 
promoters of the United Kingdom may find new light. 

The Elementary schools of Germany fiimish information 
chiefly as to scale of cost and details of lesser importance. Their 
general plan and idea does not apply to similar schools here, 
conducted on another system of training. From those of higher 
class much more may be learned. 
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A consideration^ even of the few specimens we have been able 
to give, must shew conclusively that, for Secondary^ Trade, and 
Technical schools, Germany presents the finest models in the 
world. Those burdened with any lingering doubts on the subject 
may have them removed by visiting the country. The Teuton 
has been hard at the work oi- developing a complete educational 
system during long years while the Briton has been occupied in 
ruling the waves. Having been long used to good elementary 
education, he has gradually come to see the value of something 
more. The demand for higher education in Germany is now so 
great that the Secondary Schools cannot contain all who wish to 
enter them. It is thus that— there at least — the lower educa- 
tion produces a desire for the higher. The middle classes fully 
understand the value of knowledge and cultivation of mind — 
sometimes perhaps too much in its ultimate pecuniary aspect — 
yet often for its own sake and for the moral elevation it aims to 
produce. The noble is not necessarily the best informed, and 
there are not wanting those who class him among the ignorant as 
compared with the educated. German school buildings may not 
present, in all their details, absolute perfection* They arc, with- 
out doubt, the foundation of good planning, and the source from 
which we may best study the results of definite intention and 
scientific meaning in its application to Secondary Schools in 
England. 

In concluding an all too-imperfect notice of the school-buildings 
of Germany, the words of Mr. Matthew Arnold, than whom no 
Englishman writes with greater accuracy and force on educational 
subjects, apply with peculiar appropriateness. He says, '' What 
I admire in Germany is, that while there too, industrialism — 
that great modem power — is making at Berlin, and Leipsic, and 
Elberfeld, the most successful and rapid progress, the idea of 
culture, culture of the only true sort, is there a living power 
also. Petty towns have a university whose teaching is famous 
through Europe, and the King of Prussia* and Count Bismarck 

* Published in 1S6S, before the unification of the German Empire. 

1* 
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resist tiie loss of a great tamnt from Prussia as they would resist 
B political check. If tme culture hecomes at last a civilizing 
power in the world, and is not overlaid by fanaticisni, by in- 
dostrialism, or by frivolous pleasure-seekiDg, it will b6 to the 
faith and zeal of this homely sad much-ridiculed German people 
Uiat the great result wilt be mainly owing." 
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CHAPTER VII. 



AUSTRIA. 

Yienna Primary Schools— Theory of Austrian Edacation — ^The Handel's Academy 
at Vienna — The Imperial Gymnasium — Stadische Schools — Polytechnio 
Schools. 

Like that of Germany, the capital of Austria has spread far 
beyond her ancient boundaries. The line of fortified wall 
which formerly surrounded old Vienna and separated the city 
from the miles of suburb beyond, is only traceable by the 
splendid boulevard now occup3ring its site and called the Ring- 
strasse. A double line of tramways, — ^here exactly suitaUe, if 
suitable in any public street, — ^is laid along the whole line. One 
element of suitability is, the provision of a width sufficient to 
allow two carriages to pass each other without being forced on to 
the iron ways to the detriment of springs and the discomfort of 
occupants: another is that the Bingstrasse forms the leading 
artery of communication, spacious, airy, modem, and devoted to 
pleasure, as contrasted with the streets of the old city, narrow, 
tortuous, picturesque, and devoted to shops and commerce. The 
city is beautifully placed on the little river Wien, from which it 
derives its name, within a short distance of the mighty and 
swift -rolling Danube, and with a background of purple moun- 
tains simply glorious to behold. Contrasted with its northern 
Gbrman rival, located in a howling wilderness of sand, flat and 
bleak, the site of Vienna seems perfect Population has con- 
siderably increased of late years, but not at the same enormous 
rate which has characterised the increase of Berlin. New schools 
have been builty and others are , in contemplation, but thA cax<» 
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cumstances of the case have not required so large a number as 
were found necessary in the northern city. The municipality 
voted last year (1873) a sum of 7,000,000 florins to be applied 
to primary schools of various kinds, and appear to do their work 
most efficiently in furnishing means for providing buildings and 
teachers. Some of their more recent specimens are satisfactory 
enough. In point of plan they present no new features, or 
indeed anything different in principle from those already given so 
profusely under the head of " Germany." Elementary schools 
are here divided into three, and Burgher Schools into four kinds, 
marking a local difference in system of teaching, or of arrange- 
ment. One of the former, recently built from the designs of 
Herr Hansen, on a site not far from the Polytechnic, forms a 
good example of the central court plan. Although erected at the 
expense of the Protestant Commune, it is attended by Jews, 
Qreeks, Roman Catholics and Protestants. The court itself is 
30 feet square, and extends upwards through the three stories of 
the building, terminating in a glass roof. Surrounding this on all 
the four sides are corridors 9 feet wide on every floor, each cor- 
ridor leading to the class-rooms on one side, and having an open 
arcade of three arches on the other. The ground floor of the court 
is used fot play alternately by boys and girls. The building accom- 
modates 1,100 children, and the large room provided for instruction 
in drawing is used, like the covered playground, alternately. 
Latrines, and also drinking fountains, are provided on each floor. 
These Communal Schools, of which there are several new specimens, 
are among the best in Vienna, if we except a few special examples. 
The theory of Austrian education has been ingeniously set 
forth by a diagram (woodcut No. 108), which originally accom- 
panied the Report of Baron Helfert in 1862, and which explains 
it better than many pages of type and ink. In the form of a 
genealogical tree, the course of the student from the Primary 
Schools is traced up the two sides, and shown as terminating with 
the Polytechnic in the one case and with the University in the 
oiher. One line indicates the progressive education provided for 
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those intending to pursue any of the higher professions, and is 
a feature which deserves to be carefully pondered in England. 
The other marks the course of the classical education which, 
among us, would lead commonly to the Church or the Bar, or would 
be sought by the wealthier classes who desire higher education. 

This theory, as complete as that of the German Empire, has 
somehow not caused the people of Austria to prize education so 
highly as might have been expected. It has not taken deep hold 
of the popular mind and come to be regarded as the citizen's 
birthright in the same way that we find it to have done in 
Prussia and Saxony. Nor do we find the people taking the same 
pride in their public schools. Can it be that direct compulsion, 
has not existed for a sufficiently long period P It is said that, 
formerly, compulsion was only applied indirectly, or, by laws 
which rendered impossible without a certificate of scholastic 
attainments many of the common steps in life such as apprentice- 
ship to a trade, employment as a workman, occupation of any 
kind in the service of the state, and even marriage. In any event, 
direct compulsion is now applied with sufficient vigour, and the 
street urchin — the pest of every town in England — ^is no more seen 
in Vienna than in Berlin or Dresden. Vigilance committees look 
after absentees, who, aloof without proper reason, are liable to 
be fined, for the first offence ten florins, and for succeeding 
offences higher sums up to thirty florins. 

Qreat care appears to be taken in directing the studies so that 
the pupil is fitted in the best manner for any future career. As 
the examinations of the elementary schools are successively 
passed, the child is moved into the secondary school of the kind 
suitable for him. Again, as he is passed from the care of one 
teacher to another, the transfer is effected with due reference to 
the kind of pupil and the kind of teacher. Children under 
twelve are not allowed to be employed in the manufactories as 
** half-timers '* except by permission of the authorities and under 
certain regulations. The number under this head is therefore 
small in the schools. Under the age of ton, half-time labour is 
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not permitted. Between twelve and sixteen it is allowed, if school 
also be attended r^ularly. 

The aula is generally lacking in the lower schools just as we 
hare found to be the case in Germany. Even in snch an 
ezam[de as the large Communal School in the Escbenbach-Gasse 
in Yienna it does not exist One feature is to be observed as 
marking a contrast to the northern schools. Staircases are not 
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made of the same prodigious and useless size. An entrance 
lobby 6ft. 6in. wide, aad a staircase 5ft. wide are the usual, and 
very liberal, allowance. 

Althougb the primary school-buildings of Austria may furnish 
ns widi no new plans or principles of planning beyond those 
already noticed in Germany, some of the special schools of the 
capital will bear comparison with any in Europe, if riobness of 
architectural embellishment, completeness of arrangements on 
plan, and perfection of internal appointments have any import- 
pncc. It is, therefore, rather to some of the exceptional than to 
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the orditiaiy Bohoola, that we woold draw attention. Among 
those which moat be r^arded bb among the most aingular Ifi the 
Handel's Academy, of which we give a view (woodcut No. 109). 
Hie French Imperial Commiaaion give the followii^ account of 
this establishment : — " Undei the title of Academy of Commerce, 
there was fbimded at Vienna, in 1857, a very remarkable 
establishment for the instruction of young men intending to fellow 
commercial pursuits. A capital of 400,000 florins was subscribed 
and suitaUe premises built for the purposes. The school is 
provided with tedmolo^cal collections, a museum of natural 
productions, and complete chemical laboratories. A committee 
composed of nine members presides over the general manage- 
ment. The instruction is given in two dividons, one of them 
fwqiaratory — reciuiring two years' study, the other technical — 
occupying the same length of time. 

"The number of hours per week devoted to the diflerent 
brandies of instruction is shewn in the following table : — 
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Besides this compulsory curriculum there are French^ Eng- 
lish, and Italian classes, one er other of which every pupil must 
attend, or two, or all, if he pleases. There are excellent labora- 
tories for those pupils who wish to learn how to analyse different 
kinds of merchandise. This study is altogether optional. In 
winter quaUtative analysis is taught, and quantitative in 
summer. The school fee is 157 florins 50 kr. a year for all the 
courses. 

"At the close of the courses there are examinations for those 
who please to present themselves, and certificates of capacity 
are given to all who pajss satisfactorily. Among the optional 
branches of instruction are stenography, to which some import- 
ance is attached, and drawing, which is cultivated both artistic- 
ally and commercially* 

" Besides the regular classes during the day, there are evening 
classes for persons already engaged in business. These are 
held from 7 to 9 o'clock from October till Easter, and are 
attended by about 250 persons, who pay four florins for each 
course, with the exception of the living languages, which are only 
two florins, and stenography, fixed at one florin. The subjects 
taught in these classes are commercial arithmetic, book-keeping, 
commercial correspondence, the rules of commerce, and ex- 
change, &c., the living languages and stenography. The majority 
of the persons attending the evening classes present themselves for 
examination to obtain certificates. In this department discipline 
is maintained by the professors under rather severe regulations.'^ 

The Imperial Gynmasium at Vienna, opened in 1866, presents 
a remarkable example (woodcut No. 110) of a higher Roman 
Catholic School. Like the Comibimal School near the Poly- 
technic, its plan is a quadrangle surrounded by corridors leading 
to the several class-rooms (woodcuts Nos. Ill, 112, and 113). In 
this case the central court is not roofed in« The Aula or exami- 
nation Hall — ^here called the Prufungsaaal — (woodcut No. 114) is 
also used as a Chapel, and has at one side a groined polygonal 
niche wherein stands an altar separated from the hall by a 
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curtain, except when in use. Towards tlie open court, this 
projection forms a handsome turret. The hall itself, with its 
open-timbered roof of hammer-beam construction, has rather the 
air, and is certainly modelled from an English college type. The 
ceilings of the principal entrance, staircase and corridors are 
groined in stone, and polished shafts of granite are freely used. 
Coloured decoration — far inferior to that in the principal salon 
of the Grand Hotel, and indeed abominable — is boldly used 
throughout, especially in the roofs and ceilings of the hall and 
corridors. The unusual feature of a class-room capable of holding 
100 pupils here occurs, although the other rooms follow the 
German rule, and are made for 40 to 60. This special room is 
used for collective lessons which never exceed one hour each. In 
all the class-rooms the windows have double casements. In the 
corridors they are single. The class-room for physical science is 
fitted like a lecture-room, with circular seats raised in tiers. 
Besides open playgrounds, there is attached to this fine school- 
house a completely fitted tum-halle. The fees to students are 
from twelve to fifteen florins. The total cost was 500,000 florinSj 
of which sum 25,000 was devoted to furniture and fittings. 
. The Vienna Stadische Schools consist of three divisions, a 
Burgher School for 500 boys and girls, having eight class-rooms 
for each sex ; a Grammar, or Classical, School for 100, and a 
Training School for 60 teachers ot both sexes ; the whole being 
under one roof. The girls' Burgher School has a special room 
for teaching sewing, fitted with flat tables 3 feet wide, round which 
the girls sit They are substantially built, and are in every 
way well worthy of a visit. The necessity for trained women* 
teachers is, at last, being felt here as in Germany. 

There are six Polytechnic Schools in Austria, viz., at Vienna, 
Prague, Gratz, Ofcn, Briinn, and Lemberg, among which that of 
Vienna is the best and most complete, and, in method of organi- 
zation, somewhat resembles that at Carlsruhe. As a building it 
has no architectural pretensions, and ia neither so recent nor, 
although in one of the new quarters of the town, placed in so com- 
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manding a situation as the Poljrtechnic at Znricli. It aooommo- 
dates 1,000 pupHs, and has large drawing-schools of engineering 
and architecture, laboratories for chemistry, large rooms crowded 
with models, chemicals, machines, &c., and generally aims at the 
same kind of provision as that already illustrated by the woodcuts 
relating to the Polytechnic School at Aix-la-Chapelle (Nos. 100 to 
106). The School is divided into five Sections, as follows : viz. 

* (a) General. In which mathematical instruction is given 
preparatory to the following schools. (Two years.) 

{b) Engineering. Wherein the making of roads and bridges 
and hydraulic works is taught. (Three years.) 

(c) Architecture. Which comprises instruction in building 
materials and construction, drawing, and architecture as a fine 
art. (Three years.) 

(d) Machinery. (Two years.) 

(e) Chemistry. (Three years.) 

The preliminary professional education is usually obtained in 
the Bealschulen (here divided into Unter and Ober), and pupils 
then pass into the Polytechnic, where, after the probation of the 
Oeneral School, they continue their studies in one of the four 
special sections. The fee is fifty florins — only 5/. — per annum, 
and even this small sum is sometimes remitted in cases of poverty 
or of extraordinary success in study. Before being admitted, an 
examination must be undergone. Periodical examinations are 
made to test progress. And, before commencing his professional 
career, the pupil must shew, by the ordeal of a strict final exam- 
ination, that he is properly qualified to practise. In addition to 
the regular pupils, there are others who only attend certain 
courses of lectures. 
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THEOEY OF ENGLISH ELEMENTAEY SCHOOLS. 

Necessity of clear preliminary arrangements— Controlling effect of the Code — 
Pedagogy — Size of class-rooms—Size of school-room — Diyision of Depart- 
ments—Points to be settled before building — Compactness of Plan — 
Economy— The Site. 

. Haying, in the foregoing pages, drawn attention to some of 
the leading characteristics of schools in other conntries, and 
discussed the plans, general arrangements, method of lighting, 
and other features, we are the better enabled to approach the 
consideration of the important question, " How should we build 
schools in England P '^ Before beginning the erection of any 
school, or any group of schools, something more is necessary than 
merely to count the cost. The aim and object of the enterprise 
should be clearly defined, and the theory of the school determined 
completely. Above all, the system of teaching should be settled, 
so that every facility may be provided in the building for its 
successM results. Our inquiry leads us principally to the 
subject of Elementary Schools, because on this the public mind 
is much exercised, with a desire for genuine progress and real 
improvement. 

If the Public Elementary School — ^the school for the rudi* 
mentary education of the poor — ^has, in the nature of things, no 
remote history as an English institution, neither has the scientificy 
constructional, or artistic aspect of its buildings any aimals* 
Unlike the Secondary School or Collie, it has no list of fftmous 
establishments in which the numerous little points of arrange- 
ment and building contrivanoee, perhaps adopted one by one 
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in the course of years, have, hy long experience in each case of 
their peculiar fitness, imperceptihly settled down into a system 
and comhincd to establish the main principles on which future 
schools should be built. There are no English Elementary 
schools of the precise kind so suddenly required in large numbers 
by our School Boards. A careful consideration of the plans of 
those erected in other countries, while afibrding hints on isolated 
features, do not furnish in point of general scope and idea any- 
thing of the kind wanted in England. They are, one and all, 
un-English in spirit, and based on systems of training not in 
favour among us. When it has thus been clearly ascertained 
that, for them, foreign examples are no models, and that our own 
are beneath the standard aimed at, the course is dear enough. 
We must think for ourselves in the matter, and, so to speak, 
build on our own foundations. 

For a group of new schools, then, the first necessity is to decide 
the number of departments, the number of children to each depart- 
ment, and the relation of these numbers to each other. Then 
the number of class-rooms for each should be considered. A 
distinct aim and intention as to the meaning and use of every 
part of the building and its furniture carried down to the most 
minute items should be maintained. And, before proceeding fer, 
we shall find it necessary to acquire precise information as to the 
meaning of the term " Public Elementary School." 

The Elementary schools in England which are regarded as 
"public," are so regarded because placed under Government 
inspection, and assisted by grants according to the success of the 
teaching as tested by examinations or number of attendances. 
No individual examination takes place before the age of seven, 
and the results of Infant training are measured by the number of 
attendances. This inspection pre-supposes that certain pre- 
liminary conditions, both as to the building and the method of 
instruction, have been complied with. It is with the former 
that we are chiefly concerned ; but some notice in outline of the 
latter is necessary for elucidation. 
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The Revised Code of the Education Department, which first 
came into force on the 1st of July, 1862, is now published 
afresh every year, with any necessary emendations, under the 
name of the " New Code ; " and it is this document whiph 
regulates the teaching, and, therefore, in large measure, the 
architectural plan of our Elementary schools. From its pages, 
also, can be learnt what is meant by a " pupil- teacher," and 
under what regulations the learning and teaching of this assistant 
is to be carried on. 

The difference between the German and the English methods 
of conducting Elementary schools lies deeper than the apparent 
mere variation in the mode of teaching. It arises from funda- 
mentally different opinions held on the science of peedagogy. 
In Germany, the principle of educating teachers entirely in the 
training college is adopted both for primary and secondary 
schools. In England it is held that what is desirable for higher, 
is not so important for elementary, schools. The possession of 
knowledge does not necessarily carry with it the power of 
imparting it to others. And it is believed that, for teaching in 
the earlier stages, much greater facility is necessary than can be 
acquired in the ordinary course of the training college. Such 
facility requires long practice, only obtainable by the means of a 
regular apprenticeship as to a trade. Hence the pupil-teacher 
system, which allows boys and girls who have entered upon their 
fourteenth year to be apprenticed for a term — the full course 
being five years — as laid down by the Code. During this term 
they are engaged in teaching, in themselves receiving further 
instruction, and in qualifying themselves for the successive ex- 
aminations through which they obtain certificates which enable 
them to fill, one after another, the various positions open to their 
profession in schools of the kind. 

The Code divides schools above the Infant stage (article 28) 
into six grades or " standards of examination,'' probably com- 
mencing at the age 6 J to 7, and corresponding to six successive 
years. It also contemplates (article 32) that the number of 
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children to be taught by a certificated teacher, assisted by one 
pupil-teacher, shall be 60. That, for every additional 40 
children there shall be an additional pupil-teacher. And that, 
for every additional 80 children, the increase of teaching power 
shall be either one assistant (certificated) teacher, or two pupil- 
teachers. 

From this wo gather that for a Graded school the largest 
allowable double class — that is, two classes taught by a teacher 
and pupil-teacher working together — ^is 80. This maximum 
number of the Education Department need not necessarily 
become the minimum of school managers. Because this is the 
number above which nothing will be counted in the grants made 
as payments on the results of teaching, it does not follow that it 
is the number which would ensure the most efficient kind of 
teaching. It is simply recorded as an extreme limit; and, in 
planning a new school, 60, 70, or 80 may be taken for the 
numbers of a class, just as convenience of plan may dictate, 
60 being certainly the most reasonable number for the senior 
classes. 

In an English elementary school the principal teacher of any 
department is expected, not only to be responsible for the 
management of the whole department, but to be actually engaged 
in the work of teaching, and not, as under some other systems, 
to be merely a general superintendent of the work of others. 
Assistants or pupil-teachers (in number according to the size of 
the school) are regarded only as aids to, and are not appointed to 
supersede, the head teacher. 

It will thus be seen that a school planned to consist entirely of 
class-rooms, separate from each other and approached from a 
general corridor, would not be in strict unison with the intention 
of the framers of the Code, because not easy of supervision on the 
part of the head teacher. This intention is further made clear 
in the Code (article 17c), where it is required that the principal 
school-room shall be sufficiently large to contain at least 80 cubic 
feet of space per child, calculated on the whole number in the 
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school. And its reason is seen by a visit to any of the Ele- 
mentary schools carried on under Government inspection, where 
the practice of assembling the whole of the children at least once 
in the day — \'iz., in opening the school in the morning and in 
many cases again in the afternoon, is maintained, and where a 
general room is thus indispensable. The general tendency of 
opinion, however, is decidedly in favour of a much larger number 
of class-rooms than have hitherto been usually provided ; indeed, 
of as many as possible, subject to the maintenance of the above 
limitation, and to the difference of organization between Primary 
and Secondary Schools. 

Experience has shewn that the separation or isolation of 
classes in separate rooms has an important bearing on results, 
and the lessons contemplated under the six standards should, a8 
far as practicable, be taught in separate class-rooms. But, as 
each school is under the general supervision of one master or 
mistress, actually and personally engaged in teaching, this 
principle must be subordinate to the necessity for such super- 
vision combined with teaching. 

The numbers to be allotted to each department of the school 
will vary in different localities ; and even the number of depart- 
ments is not always the same, some school promoters preferring 
the simple separation of boys, girls, and infants, and others 
advocating the division of the Graded schools into senior and 
junior, whether " mixed " or with the sexes separate. 

The following extract from the Government statistics of the 
whole of England is interesting and useful, as shewing the 
general relation of attendance to age in each thousand of popula- 
tion before the passing of the Education Act : — 
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Between 7 and B years of age 10() 

„ 8 „ 9 „ 98 

„ 9 „ 10 „ 96 

„ 10 „ 11 „ 94 

„ 11 „ 12 „ 93 

„ 12 „ 13 „ 90 

Similar statistics, when taken in particular localities, will be 
fdund to differ widely according to the state of population. Yet, 
taking it for granted that no child under three years of age will 
be admitted to an Infant school, the numbers may, for the sake 
of convenience, be placed as follows, viz. : — 

Infants' Department, six-fifteenths. 
Junior do. five-fifteenths. 

Senior do. four-fifteenths. 

If, however, the Graded schools be divided simply into two 
departments, one for boys and the other for girls, then the 
readiest plan will be to consider them as of equal numbers. 
Unless a one-storied building throughout be contemplated, this 
plan is almost imperative, because otherwise one school will not, 
in the building, fit naturally over the other, and unnecessary 
difficulties for the architect and increased expense in the fabric 
will follow. 

In London, where a public elementary school of one story 
throughout is a very rare exception, and where the simple 
division into boys, girls, and infants is preferred, the numbers 
usually are as follows, viz. : — 

1,040 school. 780 schooL 

Infants' Department . . 400 300 
Boys' do. . . 320 240 

Girls' do. .. 320 240 

In view of the conflicting requirements of ha\4ng as many 
separate class-rooms as possible, and yet providing one room 
sufficiently large to accommodate the entire school-department 
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at one time, while at the same time arranging our plan with 
due regard to economy of superficial area, perhaps the simplest 
rule is to provide as many class-rooms as the school-room itself 
will usually accommodate classes. The sizes of the desks being 
usually arranged for writing with comfort, the children can 
easily sit closer together when the general assemblage takes 
place. 

Having determined the number of departments and of class- 
rooms, it remains to place these on the site in the form of a 
building to the best advantage. Shall the building be of one, 
two, or three stories? Shall the Infant school (the plan of 
which diflfers in principle) be placed under the Graded schools, 
or apart by itself? Where shall the entrances be? Where 
the staircases ? In what manner shall we secure side-lighting 
without destroying the plan of an Elementary school ? Shall we 
warm and ventilate by open fires or by some other method? 
Where shall the latrines be, so as to be near, and yet not too 
near the main building? Is a master's house to be built on 
the site ? These and others are among the first questions to be 
asked and answered at the outset. The answers to many will 
appear in the course of our discussion. Others can only be 
decided in each case according to the peculiarities of site and 
the different controlling causes. 

Compactness of internal arrangement is one of the first 
essentials of school planning, because it bears directly on the 
question of cost. There is always one method of obtaining a 
desired result better than any other^ and it can only be arrived 
at by the careful excision of everything superfluous. In the 
plan of a house, the first item of luxury or waste which creeps 
in is usually the con-idor, wherein we neither eat, sleep, nor 
live. Economical reasons exclude it in the cottage. As the 
number of rooms increases, some means of reaching each without 
passing through any other is desired, and hence the use of the 
corridor. In the dwelling-house, an economical plan reduces 
the amount as much as possible, till unconsciously every one 
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admits the principle that the style and importance of a house 
is much aiFected by the indication of luxury and wealth expressed 
in the greater or less size, importance, and stateliness of the hall, 
corridor, and staircase. The same principle holds good in the 
Bchoolhouse. Unless some amount of style and show is sought, 
no corridor should be provided unless necessary for the con- 
venient and economical working of the school day by day. In 
a school conducted on the separate class principle, some com- 
munication becomes necessary to a certain extent, as in a 
dwelling-house. Where the system of teaching used in English 
Elementary schools is adopted, the corridor considered only as 
a passage should bo eliminated as far as possible, because it 
increases the expense and renders the through ventilation and 
sometimes the proper lighting of the school-room more difficult, 
if not impossible. In a house, the greater number of corridors 
and halls will involve the larger staff of servants. In a school- 
house, want of forethought and absence of compactness in 
planning, will surely entail a larger staff of permanent teachers, 
or, what is nearly as bad, continual loss of time in daily work. 

In the whole of the preliminary arrangements, the annual 
working cost of the establishment must be economically con- 
sidered. To this end, the building should be planned with 
facilities for economical teaching, and the yearly expense of 
repair, maintenance, warming, and ventilation should be fully 
studied. 

The site itself must be freehold, and must contain (Code, 
article 29) not less than 1,200 square yards of land (unless the 
price be prohibitory), and must be quiet healthy, and con- 
veniently near the children's homes. Regarded as public 
buildings, the schoolhouses should, if possible, stand detached 
from adjoining structures, and the boundary-walls should never, 
when avoidable, be party- walls. 

The general planning of the buildings will be very much con- 
trolled, not only by the frontage or frontages and the surrounding 
buildings (if any), but also by the aspects of the site in relation 
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to sun and air. Much difference of opinion has prevailed on 
this latter point. It is well known that the rays of the sun 
have a beneficial influence on the air of a room, tending to 
promote ventilation, and that they are to a young child very 
much what they are to a flower. Acting on this known fact, 
the builders of some schools have sought to secure as much sun 
as possible, and produced results of light and glare painful in 
hot summer weather, either to pupils or teacher, or both. On 
the other hand, advocates for the entire exclusion of the sun's 
rays have not been wanting (especially among the members of 
provincial school-boards), and these have urged that a school- 
room should have no windows on the south or west ! In this, 
as in so many other disputed questions, the real truth lies some- 
where between the far-distant extremes. The main lighting of 
the school-room should never be from the south or south-west, 
although some sunny windows should always be provided. The 
coolest, steadiest, and best light is that from the noi-th, and the 
principal aspect of the boys' and girls* school-rooms should first 
be selected as near that quarter a smay be practicable from 
the nature of the site. In this sunless climate of ours it is 
difficult to make a school-room too sunny ; yet this may be done 
if the sun be admitted at the wrong places, as, for instance, 
right in the eyes either of teacher or children, and without the 
most absolute power of control. 

It may sometimes happen that the plan of the buildings is so 
determined by the conditions of the site, as to leave only sunless 
playgrounds. Under ordinary circumstances, the aspect of these 
latter is quite as important as that of the school- rooms. Sun 
is here a necessary of life. Without it, the playgrounds will 
be mere draughty yards, conducive to colds, which are the seeds 
of so many disorders. 
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Next in Importance to the method of teaching, considered in 
relation to its bearing on the general plan of a group of schools, 
are the elements which control the shape and size of the school- 
rooms and class-rooms composing the building ; and, chief among 
these, with a powerful influence on the final result, we find that 
of the school-desk. 

The grouping of each single class in the best manner for 
efiective teaching is of such extreme importance to the architect, 
that it may be said to lie at the very threshold of the subject, 
and ought largely to govern his plans. It is yet a feature seldom 
thought of at the outset, and not until the building is finished 
and ready to receive the furniture, is it found how much more 
suitably the schoolhouse might have been planned had the desk 
question been first decided. Too firequently the complaint is 
similar to those so commonly heard against the houses run up by 
speculative builders, in which the bedroom has no proper place 
for the bed, and most of the doors are either in the most un- 
suitable positions, or are made to open the wrong way. 

There are two parties to be considered — the teacher and the 
children composing the class. The former should be so placed 
that his angle of vision in teaching shall not much exceed 45° ; 
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that he shall be able at any moment to inspect the work of any 
child without disturbing the rest ; and that his voice shall reach 
every child day by day and during the whole day, without un- 
necessary effort and fatigue to himself. If there be imnccessary 
strain upon the teacher ; if he is giving a lesson under a constant 
sense, however unconscious, of hardship or discomfort — we may 
bo certain that his influence is impaired and his teaching lessened 
in value. Everything should therefore be done, within reasonable 
limits, to contribute to the easy performance of his work. The 
children, for their part, should have benches and desks so con- 
trived as to insure comfort — not for sitting at or for standing 
in — but for both. And herein lies a difficulty nearly as great 
as that already referred to and affecting the number of class-rooms. 
If the bench and desk be made comfortable for sitting at and bo 
immovable, then the child cannot conveniently stand up in it. 
If made with sufficient space for standing in (the usual practice 
hitherto), then it is wretchedly imcomfortable for sitting at. 
And if the long length of desk, say for four, five, or six children, 
be adhered to, the necessary access and egress for both teacher 
and children can only be provided by longitudinal gangi^ys 
behind each row. This system of furnishing a school with desks 
in long lengths has, further, the great objection that, for seating 
a proper number of children, it entails so great a length as to 
Kmit the class to three, or at most to four rows in depth. In 
such case, the teacher's angle of vision is increased far beyond 
that of 45°, and the shape becomes highly inconvenient To the 
great difficulty connected with the shape of the desk itself, and 
the consequent provision of longitudinal gangways, must be 
attributed the advocacy of the Education Department of the 
depth of three rows. For, by the new kind of desk now intro- 
duced (woodcuts Nos. 115, 116, and 117), five rows now occupy 
scarcely more than the three rows of the old method, and the 
class is thus shortened and brought more compactly under the 
eye of the teacher. • 

The whole question has been for years confused by the in- 
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cessant efforts, both of school-promoters and desk-manufacturers, 
to render what ought to be one of the simplest articles of school 
furniture a species of harlequin, capable of assuming a new 
character at a moment*s notice. When too much is attempted, 
the result is never satisfactory. What is intended to suit every- 
thing, generally succeeds well in nothing. By keeping the 
object steadily in view, and endeavouring to make the school- 
desk really fit for school purposes, while avowedly ignoring all 
other purposes, the recent iinprovements have alone been effected. 
Ihe developments of school-planning have been produced in 
some measure by the desire to isolate each class by means of 
separate rooms, so far as compatible with an occasional general 
assemblage. And, in like manner, the improvements in school- 
desks have arisen from a desire to isolate each scholar so far as 
compatible with a convenient form of class. Both have for their 
object the increased concentration of the child on his lesson, 
without unnecessary sources of distraction. And in both it has 
been sought to maintain the valuable influence known as the 
" sympathy of numbers." 

The Americans appear to have preferred hitherto a separate 
seat and desk for each child, for primary schools, as in woodcut 
No. 8, page 29, and the dual arrangement with fixed flap for 
others, though sometimes the seat only is separate, forming a 
fixed chair, while the desk is continuous. Now, however, many 
of their writers urge the expense and waste of space entailed. 
In Sweden, a separate desk is found, in which the seat rises 
simultaneously with the child by means of a lever action pro- 
duced by an iron weight. This contrivance, excellent for theatres, 
lecture-halls, or other places designed for adults, is unsuitable 
for children. In Germany and Switzerland, a length for four 
children is the most usual arrangement. But in Holland we 
find the grouping in pairs predominmit ; and it is the adoption 
of this method which must mark the first great improvement 
in our English school-desks; for, however much we may, in 
theory, approve the single principle, it is clear that for young 
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children nothing is gained by having a gangway on both sides, 
while the great cost of providing a seat and desk for each child, 
in large numbers, is practically prohibitory. It may be that for 
higher schools, where a still greater degree of concentration on 
work is required, the single system has advantages; but, for 
Elementary schools, seating in pairs is to be preferred. The 
Dutch desks are placed six, or even seven deep, and are fixed 
on frames. Careful examination, however, and experiment in 
actual schools of our own, has shown that with any number 
in depth greater than five, the effort for the teacher is too great 
to be continuously exerted, and in practice, the back rows soon 
cease to be used. Again, the Dutch desk is so constructed that 
its front forms the back for the two children sitting immediately 
in advance. This has been found objectionable from the im- 
suitability of the height of the back, and from the greater 
liability to be shaken by the children in front. The desks given 
in our illustration stand entirely free from each other, and 
are carefully proportioned in all their parts to the anatomy 
of the child. Three sizes, Nos. 1, 2, and 3 (woodcuts Nos. 115, 
116, and 117), having sloped tops and lifting flaps, are devoted 
to the Graded schools, and in these a slightly higher backrail 
is given for the girls than for the boys. Two other sizes, Nos. 4 
and 5, page 190, mth flat tops, are intended for use in Infant 
schools, and in these no difference is thought necessary in the 
backrail, nor is the top made to lift. In point of construction, 
rigidity has been obtained by the use of "lugs" cast on the 
iron standards, where shewn, to enable the whole to be screwed 
firmly together. No fixing to the floor is necessary, the weight 
alone being sufficient to secure immovability. In reference to 
the lifting- flap shown for Nos. 1, 2, and 3, it may be remarked 
that, without it, a child cannot possibly stand upright in his 
place, the edge of the desk-top being perpendicularly above the 
front of the seat. According to the Dutch method, when children 
are required for drill or other puri)ose to rise, they must first 
move out into the gangways — one to the right and the other 
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to the left in each pair — and stand behind each other in 
Indian file. This simpler method is perhaps the best suited to 
Infant schools. But with the flap comes another improvement, 
highly appreciated by experienced teachers in its application to 
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Qraded schools. At a word, the flap is lifted, the children rise, 
and can then go easily through any manual exercises without 
leaving their places. This improvement solves the problem of 
making school-desks and benches suitable both for sitting and 
standing. Noise, the great enemy of such an arrangement when 
attempted with long-length desks, is greatly reduced when the 
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flap is applied to short ones, and it is still furtlior reduced, indeed 
rendered imperceptible, by tto use of end liingcs, whitli them- 
selves stop the flap when turned over, prcveut it from fulling 






■ 3 *■ 




with a clatter, and 
cause it to present a 

narrow top at an angle 
of 40° available for 
reading, music-lossons, 
&c. One important 
feature in these desks 
is their extreme sim- 
plicity. There is no 
gearing, no ingeuious 
machinery, nolliing for 
a child to t4imper with, 
nothing to get out of 
order so fur as such a 
consummation is pos- 
sible where children 
are concerned. Each 
child has a bookshelf, a slaterack, a groove for pens and pencils, 
and last, though not least, an inkwell at his rig/tf hand. Tlic 
general plan given shews the groui)ing of the desks both in 
school-room and cla.ss-room. a, a, is a double class-room for eighty. 
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B, a single class-room for forty, c, the school-room, containing 
three classes of thirty each, d, the landing, e, sliding partitions. 
r, a lavatory. In the school-room a gang>vay of twice the usual 
width is provided between each class, and, as far as possible, the 
children are placed with their side to the light. Curtains may 
be used between the classes by those who like them. The three 
back rows may, if preferred, be raised one above another, by 
fixing the iron standards of each desk to wooden bearers, the 
level floor being still maintained throughout. As a rule, it will 
be found sufficient to use a larger size of desk for the two back 
rows, and to place the biggest children there. 

Some time ago the School Board for London adopted the 
principle of arrangement in pairs, and the drawings we give 
represent the desks used in their new schools. In all the in- 
stances where they have been hitherto introduced, an experience of 
three or four weeks has resulted in the entire approval, of both 
managers and teachers, although, in most cases, the slight change 
required in the drill has led to some hesitation at first. 

The room in which these desks are to be used, five deep, must 
be itself deeper than has previously been common. If a class- 
room, it should be from 18ft. to 20ft., the latter being preferable. 
If a school-room (always used more or less as a passage-room), the 
size should never be less than 20ft. for the smallest rooms, 21ft. 
or 22ft. being preferable. For large school-rooms 22ft. must bo 
regarded as the minimum. The School Boards for London and 
for Liverpool, and possibly others, have received the consent of 
the Education Department to build school-rooms 22ft. wide, in 
view of the new kind of desk to be used ; and, in giving such 
consent, the Department is merely approving the natural develop- 
ment of its own principle — that of arranging desks in the best 
manner that can be devised along one tcall, with sufficient space 
in front for drawing out the classes. 

Some may think that so apparently trivial a question as that 
of school-desks could not need so much discussion. Medical 
authorities think otherwise, and lay the greatest stress on the 
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proper shape and proportion to be used in every part, as well as 
on the admission of suitable light in a suitable manner to the 
children seated at the desks. 

According to Dr. Leibrcich, the ophthalmic surgeon of St. 
Thomas's Hospital, the change in the functions of the visual 
organ developed during school-life are threefold, viz. : 

1. Decrease in range, or short-sightedness {Myopia). 

2. Decrease in acutcness {Amblyopia). 

3. Decrease of endurance {Asthenopia) ^ and are owing 
chiefly to two causes, — ^improper method of lighting and im- 
proper shape of the school-desk. Confining ourselves to the first, 
great importance should be attached to the opinion of Dr. 
Leibrcich as an eminent oculist. Is myopia developed chiefly 
during school-life P If it is, and to a greater extent in schools 
injudiciously lighted, the question assumes a practical aspect. 
It is easy to understand that eye-disease may be on the increase, 
and that careless or ignorant arrangements may tend to aggra- 
vate it, but other causes must surely be at work besides bad 
lighting and unsuitable desks. Education of almost any kind 

. must to a certain extent affect sight. Civilized man never has 
the perfect vision of the savage. Constant poring over books and 
white paper is known to be injurious. When continued through 
the many years required for completing a higher education, the 
results may easily become marked unless the education be con- 
ducted with the greatest care and discrimination in suitable 
premises. 

Diminution of, and injury to, sight cannot be entirely 
attributed with fairness to improper positions of windows and 
bad shapes of desks. In no coimtry in the world is there a 
more complete system of national education, or one which has 
existed longer in its popular form, than in Germany. And in no 
country has closer attention been paid to the judicious lighting of 
school-Jbuildings and to the proper shape of school-desks. The 
Kght is invariably admitted /row the left aide only of the children. 
The desks are the result of long study on the part of their 
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anatomioal authorities. Yet in no oountry is myopia so common. 
The short-sighted^ spectacle-wearing German is a well-known 
type on the stage of any London theatre^ just as he is in the 
streets of Berlin itself. Increase of knowledge must have some 
attendant drawbacks, however comparatively slight, and impaired 
eyesight and crooked shoulders may be among them if due care 
be wanting. This is one reason why instruction in the hoU for 
gymnastics has become an inseparable part of the regular school 
course in Germany. 

The second change in quality of eyesight (amblyopia) occurring 
during the school age may well bo left to take care of itself. 
Decrease in the acuteness of vision must always rank in the same 
category with decrease in youthfulness, as one of the ills to which 
flesh is heir. 

The third abnormal state of the eye arises — we are told — 
principally from two causes; one, a congenital condition which can 
be corrected by the use of convex glasses ; another, a disturbance 
in the harmonious action of the muscles of the eye, often caused 
by imsuitable arrangements for work. ^'Insufficient or ill- 
arranged light obliges us to lessen the distance between the eye 
and the book while] reading or writing. We must do the same 
if the desks or seats are not in the right position, or of the 
right shape and size. When the eye looks at a veiynear 
object, the accommodating apparatus and the muscles which 
turn the eye so that the axes converge towards the same object, 
are brought into a condition of greater tension, and this is to bo 
considered as the principal cause of short-sightedness and its 
increase. If the muscles of the eye are not strong enough 
to resist such tension for any length of time, one of the eyes 
is left to itself; and, whilst one eye is being directed on the 
object, the other deviates outwardly, receives false images, and its 
vision becomes indistinct — amblyopic. Or perhaps the muscles 
resist these difficulties for a time, become weary, and thus is pro- 
.duccd the diminution of endurance. How can these evils bo 
prevented P The light must be sufficiently strong, and fall on the 
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table irom the left-hand side, and, as far as possible, from abov 
The duldren ought to sit straight, and not haro the book near 
to the eye than ten inches at the least. Besides this, the bo< 
ought to be raised 20° for writing and about 40" for reading." 

The question of lighting has been much discnsGed in Germai 
for some years. The recent researches of Dr. Cohn givB us tl 
fact that of 410 students whom ho examined only one-third we: 
found to possess good sight. Nearly two-thirds were shor 
sighted. Among 244 cases of myopia, only SO were hercditar 
Ho yisited many schools, and found generally a large percental 
of short-sighted persons. Ho considered the reason to bo tl 
defective lighting of the schools, because the relative number i 
the persons whose sight was injuriously affected was found to I 
smaller in the hotter-lighted buildings. It is therefore argue 
that a clnss-room is only well lighted when it has 30 square inch( 
of glass to every square foot of floor-space. Taken in conjunctio 
with other considerations, this would shew that each scholi 
should have the advantage of about 300 square inches of windo 
glass. The calculation is very rough, and cannot be accepted f 
a rulo, for much depends on the position of the glass. It serve 
however, to shew the kind of attention now paid to this branc 
of school planning. 

The taxes on knowledge, payable by children in the shape i 
weariness and fatigue, are sufficiently heavy to justify all tb 
pains which are being, or can be, taken to alleviate them. It : 
yet difficult to believe that, although 20 per cent, of all school-boj 
and 40 per cent, of all school-girls in Switzerland may have on 
shoulder higher than the other, &e cause is to bo found in tl 
improper shapes and positions of scats and desks in days gone b; 
In England we have, in the past, always neglected the question i 
lighting our school-rooms scientifically. Provided Uio quantit 
were sufficient, little care was used as to its source or direction, 

To summarize the results arrived at on the subject of school 
desks and their lighting, we may point out — 

(a) That a desk for two, 3 ft. 4 in. long, with intervening gang 
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ways 1 ft. 4 in. wide, has proved to be the best for Graded schools, 
and that five rows have been found practically sufficient in the 
direction of depth or distance from the teacher. 

(i) That the full-size section should be carefully studied in 
every part, and adapted to the anatomy of the human frame in its 
varying sizes. 

(c) That lighting from the side— especially the left side— is oi 
such great importance as properly to have a material influence 
over our plans. 

The first and last, tending to determine specific sizes of rooms 
and to affect the general principles to be followed, have an im- 
portant bearing on the arrangements of plans hereafter given, and 
cannot therefore be too clearly remembered. 
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CHAPTER X. 



INFANT SCHOOLS. 

Age of Commencement— School for 120 — School for 170 — School for 800— Gal- 
leries, thoir Proportion, Arrangement, and Lighting — ^French Infant Gallery 
— Desks for Infants— The Playground or Uncoyered School-room— Fire kinda 
of Apparatus for Inlant Playground. 

The Infant department of a group of English Public Elementary 
Schools has no real counterpart in other countries. It possesses 
points of similarity to institutions like the Kindergarten Schools 
of Germany, to the French Halls of Asylum, and to the Alphabet 
Schools of the United States, and yet differs from all. Other 
nations extend a kind of half-recognition to this earliest species of 
training, but only in England is it carried on in the same build- 
ing as one department of a public school, and regarded as a part — 
a very important part — of the National educational system. The 
German view apparently is, that teaching should not begin at too 
early an age, so that the development of the body may have a fair 
start over that of the mind. A little later we find their course of 
study to be sufficiently severe. 

With us, under the Education Act, children cannot be compelled 
to attend school before the age of five years, and they are ex- 
pected to pass into the Graded school at the age of six and a half 
to seven. But, in fact, large numbers do attend before that age. 
So glad are the labouring poor to provide for the care of their 
young children during the day at a small weekly fee of a penny 
or twopence, thus enabling the mother to earn wages, that, in 
many of the London schools, the babies' room is always crammed 
fmd numbers are refused admittance. 
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It is doubtful whether an^ limit of age can be fixed under 
Trhich a child shall not be admitted to a school, for experience haa 
shown the test of mere age [to bo uncertain. Perhaps that of 
ability to walk and talk is the most simple and practicable, and 
the most easy of application by the Infant Mistress. 

Considerable difficulty therefore arises in fixing precisely the 
proportion of children under four (who may be classed as babiea) 
to the total number of the Infant school. An estimate of one- 
fourth should be sufficient, and one-third ought certainly never 
to be exceeded. Although the Act has been so framed as not to 
exclude children, however young, &om the advantages of training, 
to exceed this proportion would be to contravene its spirit and 
to organise a nursery, or Criche, rather than a school. It is 
open to question whether Infant schools should not be more 
numerous than Graded schools, so that children of the smallest 
aze may not have long distances to walk from their homes. If 
two were built a little distance apart, and on different sides of 
tiie latter, the elder children from opposite parts of a district 
conld with greater convenience bring the younger. 




119. — SUGGESTED INFANT MCHOOr. FOB 120. 

The minimum size of school may bo considered to be that for 
120 (woodcut No, 119), consisting of a school-room, and one class- 
room for the youngest in&nts. No Infant school, however emsJl, 
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can be regarded as complete vliicli does not at least provide a 
ceporate room for " babies " apart from the general room. Tlie 
instruction given herein is little more than emnsemcnt tinder 
direction, but the marching and other exercises create noise, and 
complete separation by a solid wall is therefore indispensable. 
The babies' room should also bare direct access to the covered 
playground and latrines without the necessity of passing Uirough, 
and dbturbing the work of, the school-room. A pane of dear 
glass should be provided in the wall of division to enable the 
mistress to see how these youngest children are being interested. 
The pupil-tcaober intended for the management of an entirely 
untrained class should never be a beginner. 

The plan which provides only one class-room, thougb sufficient 
for small schools, becomes incomplete when tbc numbers are con- 
wdorably increased. "Wben 170 has been reached — that is to 
say, when another class-room can bo usefully employed without 
rendering the general room inconveniently small by too great 
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curtailment — the senior infants (a small class frwm twenty to thirty) 
should, in turn, have a separate room (woodcut No. 120) ; and, 
in proportion to the increase of numbers, the class-rooms should 
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themselves be increased in number^ till; in a school of maximum 
size, the senior division would demand two rooms capable of 
being thrown into one at pleasure, by sliding partitions. In this 
case, two entrances or exits, also, are desirable to prevent the 
children from one end ha\^g to disturb the whole school before 
getting out. In the plan for 170 children, a window, not shewn 
on the woodcut, would be placed in the wall between the school- 
room and babies' room for the purpose of supervision. 

The greatest number of infants which can be managed with 
comfort by the average mistress appears to be 250, though some 
can control 300. We, therefore, give a tliird plan (woodcut 
No. 121) of this largest number, one end being treated as for the 
Junior and the other for the Senior section, and with duplicate 
provision of entrance, cloak-room, and lavatory. The large 
galleries are also in duplicate, placed side by side with top-light 
and an intervening sliding partition, so that on occasion a coUectivo 
lesson can be given to a very large number. No larger Infant 
School than that for 300 should ever be permitted. When the 
numbers rise above this, a second department should at once be 
organized. 

The noise created by gallery lessons, drill, and above all by 
marching, is so considerable, and tends so much to disturb other 
classes engaged in lessons, that no sliding or revolving partitions 
or shutters should be used in Infant schools, except between two 
class-rooms of similar use, or between two galleries intended to 
be occasionally thrown together. 

In point of position, an Infant school, if single, should always 
be on the ground-floor. Where, as in the case of two schools 
desired to be placed on a very limited site, it is impossible to 
avoid locating one on an upper story, the approach to the latter 
may be by an inclined plane if a very slight gradient can bo 
obtained, or by a specially easy staircase, or by the union of the 
two. The "babies " properly belonging to both schools may then 
be all placed on the ground-floor, and the elder children upstairs. 

The general shape and proportion desirable for the buildings 
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prise two galleries of unequal size, the larger being never so large 
as to accommodate more than 72 children, allowing 14 inches 
to each. On no accoimt should they be without proper sup- 
port to the children, in the form of backs of a low height, 
so as not to interfere with the free action of the elbows. The 
gangways should be aiTanged for facility of access and egress at 
each side, a central gangway, producing a hiatus in the direct 
line of the teacher's eye, not being desirable. The woodcuts 
Nos. 122, 123, and 124 shew an Infant gallery of maximum 
size, six rows deep, the seats being carefully graduated in height 
fix)m 7^ to 9^ inches, according to the varying sizes of the 
children, and in each case fitted with a low back 8 inches high. 
The gangways are 18 inches wide, placed at each end of the 
gallery, and the steps are arranged so as to be out of the 
way, and not too high for the little legs intended to use them. 
The width from back to back has been fixed at 1ft. 11 in. to 
afford room for freely passing in and out Next the wall, at 
the rear, is panelled fruming or match-boarding. This design of 
gallery is being universally used in the Board schools of London. 
Some may prefer a depth of five rows to that of six. In that 
event the back row of seats would be omitted, and the accommo- 
dation thus limited to 60 children. The second, or smaller, 
gallery may be made to run on wheels, so as to be placed near 
the first on the occasion of a collective lesson, if the shape of the 
room will admit The gallery for the babies' room will be more 
suitable if made only four rows— certainly not more than five — 
deep, according to the shape and size of the room, and of rather 
greater length. The detailed sizes should be taken from the 
lower portion of the illustrations in view of the use being for the 
smallest of the children. 

Galleries must always be amply lighted from the side or top, 
never on any pretext from the back or front Unlike the Ghraded 
schools, where light for the writing-lesson is the chief considera- 
tion, the windows should be on the right of the children, because 
then the teacher has not to inteipose herself between the light 
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123, 124.^INFANT GALLERY OF MAXIMUM SIZE, 
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and the black-board ia giving a lesson. The use of a gallery 
depends on the oiistress being ablo to see the expression of &ce 
of each child, and each child that of the mistress, so that without 
side, or top lighting it is simply useless. Galleries sbonld not 
be placed in the schoal-room so as to iace each other, unless the 
distance apart is too 
great for mutual dis- 
traction by the re- 
spective groups of 
children. With the 
effort to place always 
one side to the win- 
dow naturally comes 
this danger, and all 
the greater care is 
therefore required to 
avoid it. The children in one class should never be able to 
attract the attention of those in another, and the mistress should 
be so placed as to be able to see the whole at a glance. In 
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point of economy of space, it is wasteful to place a gallery across 
tiie end of the room, because so much is then taken up with the 
gallery lesson. 
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Among his studies, M. TJcliard gives an interesting specimen of 
a gallery (woodcuts Nos. 125, 126, and 127) from the Salk d'Asile in 
the Hue dcs Ursulincs, Paris. The general shape is ingenious and 
pretty, bebg polygonal, so that the faces of the children may be 
turned towards the teacher, but it depends for beauty partly on 
the adoption of a central gangway to separate the boys from the 
girls, neither the gangway nor the separation being according to 
the views of English educationists, and the shape being naturally 
more expensive than a gallery of the straight form adopted 
among ourselves. Against the walls, both at sides and back, are 
ranged stalls or arm-chairs, which turn over the steps of the 
gallery, and which are provided for the use of the pensioners who 
assist with the lessons of a practical course. The backs of the 
other seats are perfectly upright, and have hinged flaps con- 
vertible into flat tables for the use of the children sitting behind, 
and available for the toys, little houses, and wooden cubes used 
in Kindergarten lessons according to Froebel's method. Usually 
these tables occupy a vertical position, but are fixed at will hori- 
zontally by means of a square rule turning with a segmental 
joint. When replaced in their upright position, the square rule 
presses against and assists the back. 

The more advanced infants should have a small group of 
benches and desks for writing, which, in the case of schools of 
small size, would be placed in one comer of the room, and in 
larger schools, in the class-room provided for seniors. 

In consideration of the smallness of the children in the writing 
classes, the lifting flap, involving more drill and trouble, is not 
recommended for the desks of Infant schools. The sloped top is 
also less convenient for the use of wooden bricks, Kindergarten 
exercises, &c. Two sizes of desks are sometimes necessary, and 
are shewn on the woodcuts Nos. 128 and 129. They are simpler 
than those designed for Qraded schools, and have fixed flat tops. 
Desks form so small a proportion of the fittings to an Infant school 
that they cannot be said to govern the general plan of the build- 
ing seriously, yet as an item of detail they deserve the same 
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(unoimt of consideration accorded to any other. Wbcrc one size 
only is nacd, the lai^er (No. 4) is to be preferred. 
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Many examples of Infant schools, actually erected, will bo 
found in Chapter XVI. on the Board schools of London. 

An exercising or marching ground, and a playground, are both 
necessary adjuncts to an Infant school. The former should be 
covered, and, if not itself in communication with the echool-door, 
should be connected therewith by means of a covered way. The 
children attending school should be able to have marching exercise 
all the year round. It is important that they should breathe 
fresh air frequently, and that the feet should bo kept dry. 




rwCO VEILED SCHOOL- ROOM. 



The woodcut {No. lUO) shews the kind of discipline during play, 
the maintenance of which Mr. Stow advocated under the name of 
" the uncovered school-room," and its neglect yet remains as one 
of the practical difBcuIties of Gchool management to be grappled 
with and overcome. Neither managers nor teachers like the 
trouble of exercising supervision over the pupils during the hours 
of play, although it is admitted to be of the highest importance to 
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thoTougli training. The consequence is, tli&t a spirit of lawlessness 
often reigna supreme in the plflyground, dates, windows, and other 
property beoomo contiimally damaged, and the more timid chil- 
dren are kept in a state of terror. 

The playground should always be supplied with proper appli- 
ances for play. In the ease of infants, those should no more be 
omitted than the futnituro of the sohool-room, yet it is very rare 
to find a really well-appointed ground. 

We giTO, without intending to quote the building as a specimen 
(woodcut No. 131), the plan of a playground fitted as recom- 
mended by the Home and Colonial Society, whose long labours in 
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the field of Infant education entitle their opinion to some weight. 
There arc five different kinds of apparatus recommended, the 
fifth not being shewn on the plan. ^Vhen used, it would 
naturally be pUced in a central position. The other four are all 
shown, symmetrically arranged. The whole comprise in detail — 
1. (Woodcut No. 132.) A Double Inclined Plane for the use 
more particularly of the youngest children. In the construction, 
each length of plank should be about 12 feet long, and should be 
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raised about 2 feet 6 inches from the ground. On the upper sides 
of the planks ehould be nailed small cross-pieces, at iutervab of 
8 or 9 inches, to prevent slipping, 

2. (Woodcut No. 133.) Wooden Swings, or see-saws, also for 
the use of the younger children. These consist of plank, 2 J inches 
thick, about 12 feet long, fitted with three handles or divisions at 
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eftoh end and made to move on a fixed pivot of thicker plank 
standing about 18 inches out of the ground. Between the handles, 
the plank should be roimded so as to make an easy seat. 




3. {Woodcut No. 134.) Parallel Bars.' The bars themselves 
should be from 6 to 8 feet long with rounded comers, and project- 




ing about 4 inches beyond the posts. There should be two sets 
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provided, one 2 feet 9 incliea high and the oUicr 4 feet 9 inches 
high. The posts should be 18 inches apart. 

4, (Woodcut No. 135.) The Horizontal Bar about three inches 
in diameter and 6 feet long, made smooth and round, of hard 
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■wood. There should be three of these, one 6 feet from the ground 
another 5 feet, and a third 4 feet. 

5. (Woodcut No. 136.) The Climbing Stand, consisting of a 
simple frame, supporting ropes for dimhing. Hie latter being 
always attached at the bottom so as to hang loosely. 

Additions, such as Giant St«ps, Bope or Circular Swings, &c., 
may he made to the list, in cases where the recreatiou ground is 
constantly under the supervision of the mistress. Experience, 
has shewn that, otherwise, they are not free from habihty to 
accidents. And, in ordinary cases it is best to limit the provision 
to the five articles recommended. They may be used for youug 
children quite safely, and with much advantage to their health 
aud physical development. 



CHAPTER XT. 



ELEMENTAEY GEADED SCHOOLS. 

Division of Schools into Infant and Graded Departments — Examinations— Num- 
ber of Class-rooms in relation to School-room — Their Size — The School-room — 
Positioii of Class-rooms in reference thereto — Study of Internal Details. 

Public Elementary Schools are not, in so many words, divided 
either by the Education Act or the Code into " Infant " and 
"Graded " departments, but such a division is, in practice, found 
to work satisfactorily. When education has fairly begun, all 
schools attended by a regular succession of children, and ¥dth 
work duly arranged, must be in some sense " graded " schoob. 
Oh leaving the In&nt school, therefore, where results are chiefly 
tested by number of attendances, children pass into the Gbraded 
school, where they undergo examinations from time to time. 
There are six standards of examination, the essential subjects in 
which are set forth in article 28 of the Code, viz. : — 
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Stand AJtD 
I. 
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Standard 
IL 



A short para- 
graph flrom 
an elemen- 
tary reading 
book. 



'A short para- 

Oh from a 
:u8ed in 
the school, 
not confined 
to words of 
one syllable. 
Copy in ma- 
noscriptcha- 
racter a line 
of print, and 
write fh>m 
dictation a 
few common 
words. 

Simple addi 
tion and sub- 
traction of 
numbers of 
not more 
than four 
figures, and 
the midtiplication table, to 6 times 12. 



A sentence 
fh>m ihe 
same book, 
slowly reaa 
once, and 
then dictat- 
ed in sin^ 
words. 

Subtraction, 
multiplica- 
tion, and 
short divi 
sion. 



Standard 

m. 



A short para- 
graph nrom 
a more ad- 
vanced read- 
ing book. 



A sentence 
slowly dic- 
tated once by 
a few worda 
at a time, 
flrom the 
same book. 



Long division 
and com- 
pound rules 
(moneyX 



Standard 
IV. 



Standard 
V. 



A few lines of A short ordi 
se-' nary para 
lecteabythe graph in a 
inspector. newspaper, 
or other mo- 
dem narra- 
tive, 
sentence A short para- 
dic-i graph in a 
newspaper, 
or 10 unes of 



once,, 
few. 



A 

slowly 
tated 
by a 
words at a 
time, fh>m 
a reading- 
book. 

Compound 
rules (com- 
mon weights 
and mea- 
suresX 



Standard 
VL 



To read with 
fluency and 
expression. 



v«rse. slowly 
dictated once 
by a few 
words at a 
time. 
Practice and 
bills of par- 
cels. 



Ashorttiieme 
or letter, or 
an easy para- 
phrase. 



Proportion 
andfiractions 
(vulgar ond 
decimal). 



Ol 
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The children are '* graded" or classed accordingly. Singing 
must bo taught, and in Girls' sohoob, plain needlework 
and cutting-out must fonn part of the ordinary course of 
instruction. In addition, there are other specific subjects in 
respect of which extra grants may be earned for the school by 
children presented in Standards four, five, and six. These 
may be geography, history, grammar, algebra, geometry, natural 
philosophy, physical geography, the natural sciences, political 
economy, languages, or any definite subject of instruction extend- 
ing over the classes named, and taught according to a well- 
developed and complete scheme, of which H.M. Inspector can 
report to the Education Department that it is weU adapted to 
the capacity of children, and sufficiently distinct from the ordi- 
nary, or " essential '* subjects, to justify its separate description 
as a "specific** subject. 

Drawing may also be taught, and special grants obtained from 
the Science and Art Department, for proficiency in this acquire- 
ment. This explains why, in some exceptional cases occurring 
in particular neighbourhoods, an extra class-room for teaching 
drawing has been thought necessary. As a rule, a special room 
for drawing is not necessary in elementary schools, such drawing 
as is there taught being easily carried on at the ordinary writing 
desks. A reserve class-room for many purposes of expansion 
in the working of a school may be, and is, desirable. It is, 
indeed, never omitted from a German school. 

The Code forms the law for English elementary schools next 
in importance to the Education Act. Other subjects not set forth 
above, may be — and frequently are — taught under regulation. 
The " standards " may be regarded as the minimum instruction 
on which any grants of money can possibly be made. 

The examinations take place annually, and are conducted by 
H.M. Inspectors, who are appointed by the Education Depart- 
ment. In addition to the examinations themselves, it is the 
duty of the Inspectors to pay occasional visits within their own 
districts, as far as possible, with the object of satisfying them- 
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selves that the conditioiis upon which the annual grants are 
made receive due attention throughout the school year. One 
anomaly in the work of the Inspectors is, that they inspect and 
report not only on the instruction — of which they are always 
excellent judges — but on the school fabric, its warming and 
ventilation, of the site and other matters, — ^in which, if not 
deeply versed, they certainly cannot be blamed. A very different 
state of things exists, as already shown, in Germany, where the 
inspection of the education and that of the building is each 
placed in separate, and duly qualified, hands with the most 
excellent results. 

In theory, it is assumed that a child should be ready for 
examination in the subjects comprised under the first standard 
at the end of the first year after being transferred from the 
Infant school. In practice, it is often found impossible to 
present a pupil successfully until the next examination. Thus, 
attainments rather than age must always form the basis of 
classification. A child must have attended school 250 times, 
morning or afternoon during the school year, in order to be 
eligible for presentation at the annual examination. 

It is not uncommon to find some of the standards taught 
together in the same class. The theory of instruction, however, 
clearly indicates that, in a perfect school, each subject of 
examination should be studied in a separate class if possibla 
Thus, following out the principles already laid down as to the 
proper numbers of a class, six classes of 40 each would appear to 
be the most perfect school, giving 240 as the total number of 
each department. In practice the numbers differ considerably, 
and the children in the lowest standards are more numerous than 
those in the highest. Any given number of children, entering a 
school at a given time, will have lost a certain per-centage by 
deaths before the sixth standard is reached. The higher classes, 
while containing fewer, consist of older and bigger children who 
require greater space than those in the lower. This equalizing 
or neutralizing tendency renders the planning easier. Perhaps 
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the simplest solution is to make senior and junior class-rooms 
both for the maximum number of class adopted for the school 
(whether 30 or 40) and, in the case of the seniorSi to fit them 
with desks for a somewhat smaller number. Another plan 
would be to abandon the division between the two senior class- 
rooms and adopt one room for a slightly reduced number. 

The limitation of the number of class-rooms to the number of 
dasses containable by the school-room itself has been alluded to, 
and it is clear that no further or more rigid general rule can be 
laid down. The size of the class-rooms should also be con- 
sidered. Some hold the opinion that, although the double dass 
consisting of 60 children may really be the best in point of size 
and facility of management for the certificated and the pupil- 
teacher working together, yet when this number comes in the 
ordinary course of school work to be divided — one half being 
placed in one class-room and the other in another — the rooms 
themselves (of course planned and built for 30 only in each case) 
are too small. In the plan suggested in a former chapter 
(woodcut No. 118, p. 174), it will be observed that the size of 
class in the school-room is only 30 in each instance, whereas in the 
class-roonis it is 40. This, providing good airy rooms for the 
classes when isolated, and limiting the numbers when in the 
school-room, has the manifest disadvantage that the classes are 
not of the same size, and, when moved for different lessons in the 
course of the day from school-room to class-room and vice versd, 
the children will either be crowded in the one case or under the 
number in the other. Strict economy of building would therefore 
indicate that the class numbers should be the same in both cases 
and should be absolutely determined before the planning be 
commenced. The movement of the classes here alluded to forms 
one of the differences between German and English practice. In 
the former country, the child is taught entirely in one room until 
he is ready to be moved into the class next above. 

The school-room should be so planned that the doors and fire- 
places are not on the same side as that along which the desks are 
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ranged, otherwise space will be wasted and the room rendered 
draughty for the children who sit near the door. The desk side 
of the school-room should be to the N. or N.-E. The width 
should be 22 feet for rooms of large size, although in small 
schools 21 feet, or even 20 feet, may suffice. The length will be 
determined by the nimiber of children to be seated in pair- 
desks, five rows deep, along one wall. The position of the 
fireplace should never be opposite the centre of the class, that 
being the natural place for the teacher. Perhaps nothing 
requires greater care in arrangement than the positions of doors 
and fireplaces. They must be convenient, and yet entirely out 
of the way. So disposed, also, as to afiford the space necessary 
for the school cupboard. 

Class-rooms should not be passage rooms, and should always be 
on the same level as the school-room. Yet, in the case of the 
doubk class-room, where, — the teacher and pupil-teacher working 
together, — the two rooms may in some sense be considered as one, 
the rule need, not always be rigidly applied and one room may 
sometimes be treated as a passage to the other. While pointing 
out such an exception, it is hardly necessary to add that a 
separate access is, of course, better if it can be obtained without 
loss of space, inconvenience, or damage to other points of more 
importance. In the class-room the fireplace is ipost conveniently 
located in or near the comer. 

As to the position of class-rooms in relation to the school-room, 
especially in view of the adoption of the grouping of the former in 
pairs — one opening into the other, — ^it may be remarked that the 
best plan would appear to be to place them across the ends of the 
school-room. The system of teaching by means of a certified 
assistant and a pupil-teacher working together then receives, 
apparently, its most convenient embodiment in the form of 
building. By this plan the expense and wastefulness of corridors 
is avoided, time in management is not lost because of the straggling 
and inconvenient positions of rooms, and easy supervision is 
secured, for the principal te^icher can see at the same moment 
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what his assistants are doing at both ends of the rooms, and 
each of these, in turn, can observe the progress of his pupil- 
teacher's work through the glass pane in the sliding partition. 
By it the whole school can be conducted with ease, economy, and 
with an esprit de corps and sjrmpathy impossible for young 
children taught in the separate rooms of a German school. A 
further advantage is that it secures facility of "through" or 
cross ventilation by the windows opening at a high point, and 
thereby prevents stagnation of air during the hot days of smnmer 
when no other means of ventilation is of much use. When the 
partitions are drawn out between the two clciss-rooms, cross- 
ventilation by the principal windows is shut ofif. It therefore 
becomes necessary to insert a window (where it is certainly not 
required for light) high in the back wall and as near as possible 
to the partition. This window should be small and quite up in 
the comer of the room, or it may prove a nuisance to the teacher, 
especially if it happen to face the south. 

One of the objections to the position of the class-rooms across 
the two ends of the school-room is that, in the case of the latter, 
it effectually cuts off the admission of light from the side, where 
— especially from the left of the children — ^it is of the greatest 
value. This objection has been minimized by placing the line 
of children with their backs to the north or east and elevating 
the windows as high as possible in the wall. The master, then, 
is not compelled to teach with a painful glare of sim in his eyes, 
or with a room darkened by blindi^ which he cannot dispense 
with. 

In some cases the evil can be wholly removed by moving 
forward the class-rooms so as to leave space for windows at each 
end of the school-room. Where the site, and other conditions, 
will allow this, it forms an improvement on the plan already 
described. The arrangement which places the class-rooms 
parallel with the school-room, and in which the doors of the 
former are immediately opposite the line of desks in the latter, 
is not desirable. Ventilation and lighting are then both more 
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difficult, and the teacher has always his back to one part of the 
school or another. 

The plan advocated is not the only possible arrangement. 
Others will often be unavoidable from the conditions of the site. 
On the whole we consider it the best. 

Another item of arrangement, which becomes of serious im- 
portance as the graded department approaches its maximum size, 
is the necessity for clearing any portion of the school easily and 
quickly without disturbance to any other portion still at work* 
The children in class-rooms placed across the end of the 
school-room should have direct power of egress without being 
obliged to traverse the school-room. This points to the 
desirability of the staircases being in the comer, accessible both 
to school-room and class-rooms separately, at the landing. In a 
department of the largest size, 240 for instance, there should be 
two staircases each so placed, if confusion would be avoided. 

The position of every window, every door, every fireplace, 
every teacher's desk, every cupboard, and every opening for 
ventilation should be such as to facilitate the general work and 
comfort of the whole school. In each case, and under every 
fresh set of conditions, there is always one position and arrrange- 
ment for each detail better on the whole than any other. To 
determine each of these successfully, constitutes much of the 
success or non-success of school planning. If the black board 
cannot be well seen, if the teacher or children are exposed to 
draughts or cold, if the cupboards, teachers' desks, or fireplaces 
are in the way, if the doors are inconveniently placed^ or if 
there is not sufficient space for proper gangways between the 
desks, then there is less or more fault to be found with the 
building arrangements, and the work of teaching — always 
arduous enough — ^is by so much impeded instead of assisted. 
If the difficulties be got rid of by the provision of excessive floor 
space and needless accessories — as they may easily be — ^the 
result becomes one of sheer extravagance. It is only when all 
the several points are contrived in the best and most skilful 
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Temporary Schools— "Walla — Entrances — Staircases — Lavatories — Hat, Cloak, and 
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Temporary Schools. — ^Before incurring the great cost of a per- 
manent building, it sometimes becomes necessary to test the 
accuracy of the statistics previously taken, by planting in a 
neighbourhood a temporary school, so that the experience of a 
few months may indicate its future character, as well as the 
existing local demand for instruction. The power of enforcing 
children's attendance would seem to convert an array of carefully 
obtained statistics into an infallible guide for the numbers of a 
school in any neighbourhood. In reality, the hcta and figures 
must bo taken together, and the former as well as the latter 
tested in the most certain manner, if the erection of useless or 
unsuitable buildings would be avoided. The law of demand and 
supply deserves special observance when the creation of costly 
public buildings is involved.* 

* For nearly two years after its election, the first School Board for London 
occupied itself in establishing temporary schools (principally in hired rooms) 
and collecting statistics. Apparently, time was wasted. According to the litera- 
ture of that period, any situation and any building must be fit for a school, and 
the Board was unfit to coi)e with the stupendous ignorance of the Metropolis. 
Towards the close of their three years* term of office, the chai^ became different. 
Formerly they were doing nothing, now too much. A careful inquiiy before a Com- 
mittee of the House of Lords brought out the fact that their siUts had been choeen 
in the right places. No greater proof of feur-seeing economy could be adduced. 
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Temporary schools will sometimes, also, become necessary 
where a population is changing in character or numbers from 
local causes, or where existing schools, though sufficient in 
quantity, are unsuitable to the class of people in their neighbour- 
hood. 

The provision of a temporary building is not easy. In London, 
iron buildings are allowed, but they are found to be so pervious 
alike to the heat of summer and the cold of winter as to be unfit 
for school purposes. If lined throughout with wood they become 
expensive. Yet this is necessary so as to obtain a circulation of 
air between the wood and the metal, and to prevent heat or cold 
striking directly into the interior. The Metropolitan Building 
Act prohibits the erection of temporary buildings wholly of wood 
because of liability to fire. For coimtry districts, they are best, 
as their use has proved in the damp outlying parts of Ireland. 
Framed in lengths or sections often to fifteen feet, and put together 
with screws, they can be taken down and removed from place to 
place. If plastered inside, and covered outside with cement or 
rough cast enveloping the whole of the wood, they are the driest 
and warmest buildings possible. 

The pres§^ig wants of the long-neglected population of London 
have necessitated temporary buildings in two or three cases. In 
view of the requirements of the Building Act, the outer covering 
is entirely of corrugated iron, though the construction is of wood 
and iron combined, and the wooden lining or match boarding has 
been found necessary. They do not remain long in one place, — 
being usually located on the playground till the schools are com- 
pleted. Their cost is nearly as great as a common brick-building. 

Whenever obtainable of suitable character, it is better and 
cheaper to hire existing buildings, warehouses, Sunday Schools, or 
other places, especially if not requiring much preliminary outlay 
to render them fit for occupation, until the permanent fabric can 
be reared not, only worthily but of a kind suited to the wants of 
the people among whom it is placed. 

Walls. — The external walls should be of sufficient thickness. A 
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thick wall retains warmth better during the winter months, and 
secures a cooler school-room in hot weather. Proper warming and 
ventilation also requires not only plenty of chimneys, but also 
of air shafts for ventilation, and these cannot well be obtained 
in thin walls. In London, the Building Act settles the minimum 
thickness, and although an experienced architect will not waste 
his material or dispose it unskilfully there or elsewhere, yet a 
Public school comes within the category of public buildings, and 
is hardly a fit subject for 

♦* The lore 
Of nicely balanced less or more," 

especially in those matters which pertain to the solidity, strength, 
and durability of the fabric. The truest economy will generally 
point to the adoption of something more than the compulsory 
requirements of law. 

The material should be selected according to the yield of the 
locality. In London it is naturally brick, and should there be 
selected in reference to good colour and to the hardness necessary 
for successful resistance to the climate. 

Entrances, — The door of a school-room should no more lead 
directly from the street than the door of a room in a dwelling- 
house. There should always be a lobby or porch, because, while 
the children are arriving, the door is either 
fastened open, or is continually being opened 
and shut, and the warming of the room 
is rendered well-nigh impossible until all 
have entered. Again, it is well to have 
a place of shelter where a child can stand 
while waiting to be admitted, otherwise 
the general health of the school will suffer, 
particularly in the case of the youngest '"'^^cMf^St'"* 
children. 

This porch or lobby should not project into the room, for it is 
then not only liable to be unsightly, but must always be incon- 
venient to the internal use of the room. The doors themselves 
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should be so contrived that a child can easily open them. They 
must be sufficiently wide to admit of the passage of furniture, but 
to have doors of such size constantly in use is highly inconvenient 
and productive of an unnecessary amount of chill to the school-room : 
it is easy to have them made folding, so that one portion, — say of 
2' 3" or 2' 4" wide, can be generally used, and a second portion, 
say of 1' 2" or 1' 4" wide, can be brought into play when the 
children are being dismissed, when furniture is being carried in or 
out, and at any other time. 

The position of the respective entrances is also no unimportant 
point. Sometimes the absence of more than one street frontage, 
or the necessities of the general plan of the school as controlled 
by other peculiarities of site, will bring all the entrances near to 
each other. 

Where it can be secured, the Girls' and Infants' entrances 
should be in one street and the Boys' in another. It is common 
for girls who are themselves going to school to take their younger 
brothers or sisters to the Infant school, and this reason alone is 
sufficient to indicate the advisability of these two entrances not 
being too far apart. Again, when the school is dismissed, the 
boyish element is apt to be hilarious somewhat at the expense of 
anything coming in the way, and children only just beyond the 
walking age are better out of range. 

In rough neighbourhoods the lower part of the door should be 
covered with strong sheet iron, able to bear successfully the 
perpetual kicking which it is sure to receive. 

The principal entrance should always have a bell communicating 
directly with the caretaker's rooms. Also a letter box. 

Staircases, — ^Every department of a school, above the level of 
the groimd floor, should have a separate staircase, and, if of very 
large size, even two separate staircases. Such arrangement will 
tend to avoid confusion among the children. It is also desirable 
that the separation shall be so complete as to render almost 
impossible any dispute or rivalry in jurisdiction between the 
various masters or mistresses in charge of the several depart- 
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ments. It is important in the case of large schools to be able to 
discharge the occupants of one set of class-rooms, or to allow a 
single child to go out, without disturbing the entire school. 
Perhaps it may be laid down, generally, that where the number 
reaches 240, a second staircase is desirable. Below this number, 
one staircase should be sufficient, 
if placed in a central position easy 
of access from both school-room 
and class-rooms. It should always 
approach the school-room on the 
side opposide to the desks, so as to 
avoid waste of space in the arrange- 
ment of the latter. 

Considered in the light of part 
of a public building, and con- 
structed, therefore, of stone or 
other fireproof material, it is natu- 
ral for architects to plan school 
staircases with some degree of size 
and importance. . What is the 
difference between this and any 

other staircase P First, the use is different. And this should be 
the first consideration. The staircases are to be used by children^ 
hence the steps should be different from the usual proportion. 
No " risers " should exceed six inches. No " winders " ought to 
be used at all. The landings should be wide, but the staircases 
narrow. Both sides of each flight should be provided with a 
handrail, not of iron, but of oak or other hard wood. When the 
width is enough to allow several children to go abreast, there is 
risk of those in the middle being pushed down stairs, and hence it 
would appear that 3 feet 6 inches to 4 feet as a maximum may 
be regarded as an extreme width sufficient for the largest schools. 
Indeed, the numbers in the school ought not materially to affect 
the width and size of the staircase, but rather to suggest more 
staircases. The Germans provide very wide staircases, — some* 
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appointed schools of Gernmny lavntorios arc not provided. In 
the case of two infant schools side by side, the second being also 
under the general control of the mistress of the first, one lavatory, 
if couvciiiently placed, may suffice fur both. Where, as in iufant 
schools, a child cannot wash by itself, the iiumher of basins is 
naturally limited by the number of teachers, and a largo array 
would be absurd. The distance apart should aho be greater, and 




the height from tho ground less. The infant lavatory should bo 
1' 11" or 2' 0" from the floor, those for graded schools 2' 2". In 
workhouses, where children are all washed together, it may bo 
proper to have tho water turned on at every opening simul- 
taneously, by means of one tap. In public schools this would in- 
volve great waste of water every time a child went to wash hia 
hands. Each child should bo able to obtain water separately at 
nglo tap. Tho woodcut (No. 150) shews a kind of lavatory 
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vhich has proved best andcr all the circumstances. Instead of 
being made to tip up on a pivot (a first-rsta plan for a club), the 
basin ia fixed, but the removal of a couple of screws is sufficient to 
release it for the removal of any stoppage. The ping cannot be 
removed, and lost, as when attached to a chain. For letting out 
the water, it is lifted half an inch, and turned half round. The 
water cannot be left runuing, for the removal of the child's fiuger 
lets drop the leaden (or iron) weight and turns off the tap. 




U. Supply iripo. 



This kind of tap has the disadvantage of tending to jar and burst 
the pipes if tho hall bo dropped violently. Another kind, — 
having a self-acting screw regulated to run off a certain quantity 
of water, and closing of itself when this has been dischai^, — is 
in some respects suporior. Instead of the enamelled iron, liable 
to lose its cngmel in a few months, a thick slate slab is on 
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the whole considered best for the tops, the former material being 
retained for the basin. An overflow should always be provided 
from the basm, so that in case of accident the room be not 
flooded. In the floor, and immediately under the line of basins, 
there should be a gutter to carry away the water always splashed 
on to the floor. The floor itself should not bo of wood, for then 
the continual alternations of a wet and dry state would soon 
cause it to rot. It should be of stone, asphalte, or first-rate 
cement, and, for a certain distance back, should be sloped 
toward* the gutter. 

Cloak-rooms, — The common, indeed almost universal, practice 
of hanging up caps, cloaks and bonnets along the walls of the 
school-room, would appear (like some other arrangements) to be 
the result of a cheeseparing economy. Whether from the untidy 
appearance, the fact that at some seasons of the year many of 
the articles are wet and send out unpleasant odours, or other 
reasons, it is a practice not to be encouraged. On the other hand 
experience in some of the denser and rougher parts of London 
shows that when an outer corridor or entrance is used as a 
cloak-room many of the articles are stolen. Hence teachers will 
frequently be found to favour the use of the school-room for the 
purpose. 

To a well-contrived little room, specially devoted to the purposei 
no such objection can attach. If the upper part of the school- 
room door be of clear glass to enable the teaclier to command the 
entrance, so much the better. The Germans never have separate 
hat and cloak-rooms, and invariably use two of the class-room 
waUs for the purpose, yet Dr. Wiese says : — " Near the entrance 
to every department, in the most convenient place that the peculiar 
arrangement of the school building may aflbrd, there should be a 
peg for the use of each scholar, and near at hand there should 
also be convenience for washing. In the Victoria School for girls 
(Berlin) there are wooden cases divided into small compartments, 
for holding overshoes, &c. Umbrella stands and other conveni- 
ences are also included in the admirable fittings of this superior 
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• 

establlshmeiit/' The fittings of this school certainly form a re« 
markable exception to the general rule. 

The cap and cloak-room should always have two entrances, and 
a wooden division not more than six feet six inches high. The 
dtps, &c., can bo hung along the walls and on. both sides of the 
partition, and, on departure, the children can be filed in at one 
door and out at the other by the teacher, and order preserved 
to the very last. In girls' schools, whether elementary or 
secoivdary, the cloak-room should be provided with places for 
shoes, and a bench on which the gii'ls may sit while changing 
shoes. In the case of Infant schools, the caps of the youngest 
boys are frequently collected in baskets. If this be preferred, the 
plan of the cap-room will be the same, minus the wooden division, 
for the elder infants will file in and out as before described, and 
the baskets will be deposited in the centre. It is better to 
inculcate habits of order as early as possible, and only in the 
babies' room should the basket arrangement be permitted. 

Some method of warming the cap and cloak-room is desirable, 
so that in wet weather, while the children are at school, their 
clothing has some chance of becoming dry. This can be done 
either by a line of hot- water pipes (where warming by hot water 
has been adopted for the school), or by hot air sent in from the 
back of one of the school grates. 

In point of general disposition, also, a word may be said. A 
school-room is, or should be, some foui-teen feet or more in clear 
height. Such a height is absurd for a lavatory or cloak-room. 
Hence it will be found economical to adopt a system of mezzanine 
floors (woodcut No. 147, page 210), obtaining two stories of these 
little rooms in the same height as one story of the school-room, 
always taking care (in view of possible theft from the outside) to 
place the cap and cloak-room^ on the level of the school-room to 
which it belongs. The lavatory may, with little objection, be 
placed on the half-landing. The hat-pegs should always be of 
wrought iron, if intended to last more than a month. They 
should be fixed fully eight inches apart to avoid the caps or bonnets 
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touching each other, and should bo consecutively numbered. 
Several rows of pegs may be placed above each other, but the highest 
should not he too high to be reached by the elder children. 

Laliiiies. — The latrines should he so located as not to be too far 
from the school, and }i;t sufficiently 
far off to prevent any possible smell 
reaching tho mndo^vs. But for the 
fact that due attention is not always 
paid fa the proper condition of closets 
by school teachers and managers, it 
would not be necessary to point out 
this. Tho approaches and doors from 
the schools should, of course, always 
bo separate for tho sexes, and tho for- 
mer shoitld — imperatively iu the case 
of infoQb: — have covered ways, so as 
to obviate any danger of damp feet. '""' '•'^•~"~'""-"^ 

In general plan (woodcuts Nos. 151 and 152), the water-closets 
and urinals should bo masked. Without shutting any door, the 
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vholo should be perfectly enclosed from observation. Each 
closet should be separated by a partition, and each shotdd have 
a separate door, with proper light aud ventilation, 
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154.— PLAN OF URINALS AND 
LATRINES. 



As to fittings, iron troughs have been found in practice to bo 
the most economical, and the least open to tampering or liability 

to get out of order. They should 
invariably be thoroughly flushed 
out once every day, in sunmier 
twice a day. Neglect of this pre- 
caution frequently produces a 
nuisance. There are other sanitary 
inventions or appliances, equally 
good but more expensive. 
In the caso of schools on upper floors it is desirable to have 
one or two closets approached from the staircase landings, so that 
a child may not be obliged to waste time by having a long distance 
to traverse during the hours of lessons. One closet, also, should 
bo close to the babies' room of an infant school. The number 
should be, three to the first hundred, and one in addition for every 
succeeding fifty. The teachers and caretaker require also 
separate provision. The caretaker's should adjoin that for the 
children, to ensure the necessary attention to the latter. 

Playgrounds, — The playground is a most important adjunct 
to a school, and, whether for fresh air, exercise, amusement, 
recreation, or discipline, is quite as necessary in the production of 
satisfactory educational results as a class-room, or any other 
portion of the school proper. Not inaptly did Mr. Stow call it 
the "uncovered school-room." A good teacher will often be foxmd 
to regard it as but another place for another kind of instruction. 

It shoidd not be of a straggling, inconvenient form, but compact 
and without recesses or places where children can remain long out 
of sight. A northern or easterly aspect should never be wantonly 
provided when a southerly or westerly one could have been 
as easily obtained by no other outlay than that of a little 
common sense. A portion should be covered, so that in wet 
weather (which amounts in England to perhaps one-half the year) 
the children may not be compelled t j play in their school-rooms. 
In the case of Infant schools, this covered portion is absolutely 
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indispensable^ as already shown, because marching forms so 
important an element in their preparatory instruction. It can 
generally be obtained in the form of a slight shed, open on one 
side, but, in ^omo cases, and where land is dear, it may be con- 
venient to raise the boys' and girls* schools on a low story of eight 
to nine feet high, and thus to obtain some portion of the covered 
playground underneath. In such cases, care will be required to 
prevent a cold draughty result. 

As to the sizes of playgrounds for different schools it is difficult 
to be precise. On account of their more active outdoor games 
requiring space, the boys should undoubtedly have the lion's 
share, while the infants — too young to develop all the uses of a 
playgroimd — will be happy in one much more limited. Perhaps 
a space of about twice the size of the school-room and class-rooms 
is necessary fur the latter. Where land is dear, and in consequence 
limited, one playground may suffice both for the girls' school and 
the infants', an arrangement being made by the respective 
mistresses for its use at separate times. Without such arrange- 
ment there is risk of disorder, no one being responsible for the 
discipline of all. If there are two Infant schools or departments 
on the same site, the girls should be provided with a separate 
playground, because then the numbers are sure to be too great 
for one. 

In point of arrangement it is found best to place the girls' play- 
ground next that of the infants, and to maintain separation 
without preventing vision by a division of wood or iron. That of 
the boys should perhaps always be isolated completely by a wall 
of, say, six feet high. Educationists, however, take as widely 
different views of these matters as of mixed schools. At the Home 
and Colonial Schools, for instance, boys and girls are separated 
when at play merely by a railing, and it is said that the arrange- 
ment is not found in practice to be objectionable. But at the 
Model National Schools in Dublin already alluded to at page 52, a 
much bolder course is adopted. There the fchole of the children 
use the same playgroimd. Lines in the pavement mark the 
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a Ijctter arrangoincnt, for the caps and cloaks arc thereby liable 
to become sploBhed and vetted. If adopted, It should be with 
the provisions for sepnratioii shown iu the woodcut, the lavatory 
really forming a separate room although reached through tho 
cloak-room. The water should bo cold only, for any attempt to 
provide hot water would only result in all kinds of evils, not 
among the least of which would be the constant slate of disorder 
and want of repair. The schools in which, according to some 
theorists, children should be washed from head to foot, are not 




now alluded to, hut simply those in which the ordinarj' cleansing 
of hands and face is occmonaUy nccessarj', as in the clcmcntaiy 
schoob. 

Considerable difference of opinion exists as to the number of 
basins which should be provided. Some teachers aver that there 
should be a sufficient number to wash an entire class in two relays, 
as otherwise much loss of time and consequent delay in commenc- 
ing lessons must ensue. Others contend that a good disciplinarian 
will compel each child to come clean to school, and that although 
the lavatory is unavoidable, its use is rather exceptional (as for 
instance after play, or at tho commencement of a writing-lesson) 
and that therefore tlii-ec or four, or at most half a dozen basins 
are sufficient for the largest school. Perhaps a mean may bo 
drawn between these opposite opinions, and an arrangement 
gi^-ing two or three basins to each hundred children in tho school 
may be found satlsfactorj-. Let us not forget, that in the well- 
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appointed schools of Germany lavatories arc not provided. In 
the case of two infant schools side by side, the second being also 
under tlio general control of tho mistress of the first, one lavatory, 
if conveniently placed maj suffice for both Where as in infant 
schools a child cannot \\ ash by itself the number of basms is 
naturally limited by the number of teachers and a large array 
would be absurd The distance apart should also be greater and 




the height from the ground less. The infant lavatory should be 
1' 11" or 2' 0" from tho floor, those for graded schools 2' 2". In 
workhouses, where children are all washed together, it may bo 
proper to have the waf^r turned on at every opening simul- 
taneously, by means of one tap. In public schools this would in- 
volve great waste of water every time a child went to wash his 
hands. Each child should he able to obtain water separately at 
a single tap. Tho woodcut (No. 150) shews a kind of lavatory 
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which has proved best under all the circumstances. Instead of 
being mode to tip up on a pivot (a first-rate plan for a club), the 
basin ia fixed, but the removal of a couple of screws is suflicient to 
release it for the romoval of any stoppage. The plug cannot be 
removed, and lost, as when attached to a chain. For letting out 
the water, it is lifted half an inch, and turned half round. The 
watar cannot be left running, for the removal of the child's finger 
lets drop the leaden (or iron) weight and turns off the tap. 




A. Outtn In Boar, UDder Uvatorjr. 

B. Portton of Boor «1ap«d. 

C. Level floor. U. Slata sUti. 

D. Iron dnin, II. Supply pipe. 

This kind of tap has the disadvantage of tending to jar and burst 
the pipes if the ball be dropped ■\'iolently. Another hind, — 
having a self-acting screw regulated to run off a certain quantity 
of water, and closing of itself when this has been discharged, — is 
in some respects superior. Instead of the enamelled iron, liable 
to lose its enamel in a few months, a thick slate slab is on 
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the whole considered Lest for the tops, the former material being 
retained for the basin. An overflow should always be provided 
from the basin, so that in case of accident the room be not 
flooded. In the floor, and immediately under the line of basins, 
there should be a gutter to carry away the water always splashed 
on to the floor. The floor itself should not be of wood, for then 
the continual alternations of a wet and dry state would soon 
cause it to rot. It should be of stone, asphalte, or first-rate 
cement, and, for a certain distance back, should be sloped 
towards the gutter. 

Cloak-rooms, — The common, indeed almost universal, practice 
of hanging up caps, cloaks and bonnets along the walls of the 
school-room, would appear (like some other arrangements) to be 
the result of a cheeseparing economy. Whether from the untidy 
appearance, the fact that at some seasons of the year many of 
the articles are wet and send out unpleasant odours, or other 
reasons, it is a practice not to be encouraged. On the other hand 
experience in some of the denser and rougher parts of London 
shows that when an outer corridor or entrance is used as a 
cloak-room many of the articles are stolen. Hence teachers will 
frequently be found to favour the use of the school-room for the 
purpose. 

To a well-contrived little room, specially devoted to the purposei 
no such objection can attach. If the upper part of the school- 
room door be of clear glass to enable the teacher to command the 
entrance, so much the better. The Germans never have separate 
hat and cloak-rooms, and invariably use two of the class-room 
walls for the purpose, yet Dr. Wiese says : — " Near the entrance 
to every department, in the most convenient place that the pecuUar 
arrangement of the school building may afford, there should be a 
peg for the use of each scholar, and near at hand there should 
also be convenience for washing. In the Victoria School for girls 
(Berlin) there are wooden cases divided into small compartments, 
for holding overshoa?, &c. Umbrella stands and other conveni- 
ences are also included in the admirable fittings of this superior 
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establisliment/' The fittings of this school certainly form a re- 
markable exception to the general rule. 

The cap and cloak-room should always have two entrances, and 
a wooden division not more than six feet six inches high. The 
caps, &c., can bo hung along the walls and on both sides of the 
partition, and, on departure, the children can be filed in at one 
door and out at the other by the teacher, and order preserved 
to the very last. In girls' schools, whether elementary or 
secondary, the cloak-room should be provided with places for 
shoes, and a bench on which the gii-ls may sit while changing 
shoes. In the case of Infant schools, the caps of the youngest 
boys are frequently collected in baskets. If this be preferred, the 
plan of the cap-room will be the same, minus the wooden division, 
for the elder infants will file in and out as before described, and 
the baskets wdll be deposited in the centre. It is better to 
inculcate habits of order as early as possible, and only in the 
babies' room should the basket arrangement be permitted. 

Some method of warming the cap and cloak-room is desirable, 
so that in wet weather, while the children are at school, their 
clothing has some chance of becoming dry. This can be done 
either by a line of hot- water pipes (where warming by hot water 
has been adopted for the school), or by hot air sent in from the 
back of one of the school grates. 

In point of general disposition, also, a word may be said. A 
school-room is, or should be, some foui-teen feet or more in clear 
height. Such a height is absurd for a lavatory or cloak-room. 
Hence it wall be found economical to adopt a system of mezzanine 
floors (woodcut No. 147, page 210), obtaining two stories of these 
little rooms in the same height as one story of the school-room, 
always taking care (in view of possible theft from the outside) to 
place the cap and cloak-room on the level of the school-room to 
which it belongs. The lavatory may, with little objection, be 
placed on the half-landing. The hat-pegs should always be of 
wrought iron, if intended to last more than a month. They 
should be fixed fully eight inches apart to avoid the caps or bonnets 
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touching each other, and should Ijo consecutively numbered. 
Several rows of pegs may be placed above each other, but the highest 
should not be too high to be reached by the elder children. 

Latrines. — The latrines should be so located as not to be too far 
from the school, and yet sufBciently 
far off to prevent any possible smell 
reaching the irindows. But for the 
fact that due attention is not always 
paid te the proper condition of closets 
by school teachers and managers, it 
would not be necessary to poiut out 
this. The approaches and doors from 
the schools should, of course, always 
be separate for the sexes, and the for- 
mer should — imperatively in tlic case 
of infants — have covered ways, so as 
to obviate any danger of damp feet. 

In general plan (woodcuts Nos. 151 and 152), the water-closcta 
and urinals should bo masked. Without shutting any door, the 




151, 152.— 
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vholo should be perfectly enclosed from observation. Each 
closet should bo separated by a partition, and each should have 
a separate door, with proper light aud ventilation. 
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154.— PLAN OF URINALS AND 
LATRINE8. 



As to fittings, iron troughs have been found in practice to be 
the most economical, and the least open to tampering or liability 

to get out of order. They should 
invariably be thoroughly flushed 
out once every day, in summer 
twice a day. Neglect of this pre- 
caution frequently produces a 
nuisance. There are other sanitary 
inventions or appliances, equally 
good but more expensive. 
In the case of schools on upper floors it is desirable to have 
one or two closets approached from the staircase landings, so that 
a child may not be obliged to waste time by having a long distance 
to traverse during the hours of lessons. One closet, also, should 
be close to the babies' room of an infant school. The number 
should bo, three to the first hundred, and one in addition for every 
succeeding fifty. The teachers and caretaker require also 
separate provision. The caretaker's should adjoin that for the 
children, to ensure the necessary attention to the latter. 

Playgrounds. — The playground is a most important adjunct 
to a school, and, whether for fresh air, exercise, amusement, 
recreation, or discipline, is quite as necessary in the production of 
satisfactory educational results as a class-room, or any other 
portion of the school proper. Not inaptly did Mr. Stow call it 
the "uncovered school-room." A good teacher will often be foimd 
to regard it as but another place for another kind of instruction. 

It shoidd not be of a straggling, inconvenient form, but compact 
and without recesses or places where children can remain long out 
of sight. A northern or easterly aspect should never be wantonly 
provided when a southerly or westerly one could have been 
as easily obtained by no other outiay than that of a little 
common sense. A portion should be covered, so that in wet 
weather (which amounts in England to perhaps one-half the year) 
the children may not be compelled t j play in their school-rooms. 
In the case of Infant schojls, this covered portion is absolutely 
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indispensable, as already shown, because marching forms so 
important an element in their preparatory instruction. It can 
generally be obtained in the form of a slight shed, open on one 
side, but, in .some cases, and where land is dear, it may be con- 
venient to raise the boys' and girls' schools on a low story of eight 
to nine feet high, and thus to obtain some portion of the covered 
playgroimd underneath. In such cases, care will be required to 
prevent a cold draughty result. 

As to the sizes of playgrounds for diflercnt schools it is difficult 
to be precise. On account of their more active outdoor games 
requiring space, the boys should undoubtedly have the lion's 
share, while the infants — too young to develop all the uses of a 
playground — will be happy in one much more limited. Perhaps 
a space of about twice the size of the school-room and class-rooms 
is necessary fur the latter. Where land is dear, and in consequence 
limited, one playgroimd may suffice both for the girls' school and 
the infants', an arrangement being made by the respective 
mistresses for its use at separate times. Without such arrange- 
ment there is risk of disorder, no one being responsible for the 
discipline of all. If there are two Infant schools or departments 
on the same site, the girls should be provided with a separate 
playground, because then the numbers are sure to be too great 
for one. 

In point of arrangement it is found best to place the girls' play- 
ground next that of the infantSj^ and to maintain separation 
without preventing vision by a division of wood or iron. That of 
the boys should perhaps always be isolated completely by a wall 
of, say, six feet high. Educationists, however, take as widely 
different views of these matters as of mixed schools. At the Home 
and Colonial Schools, for instance, boys and girls ai'e separated 
when at play merely by a railing, and it is said that the arrange- 
ment is not found in practice to be objectionable. But at the 
JModel National Schools in Dublin already alluded to at page 52, a 
much bolder course is adopted. There the tchole of the children 
use the same playgroimd. Lines in the pavement mark the 
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portions devoted to boys, gJrb, and infants separately. And it ia 
held to be a breach of discipline for any child to go beyond 
bounds. 

Perhaps of all materials for forming the anrface, gravel (unless 
of a hard-setting kind) ia the worst. It affords endless ammitni- 
tioQ for stone-throTing, and is apt in vet weather either to work 




IBS.— szcnosf A B. 

ap into a thick sludge, or to settle or wear into holes which stand 
full of water, while in dry weather the pebbles arc all loose on tlie 
BurTace. Ttir pavement, or asphaltc, forma the cleanest and most 
generally satisfactory finish, the chief demerit being the pre- 
sentation of a hard surface to a child falling from a swing or parallel 
bars, nn objection more than counterbalanced by the advantages 
possessed. W^ooden paving in blocks set endwise, is Eomctimcs 
used, but it has no special advantage over the former, while being 
much dearer. A good tar pavement con be laid for half>a-crown 
per square yard in London, while the wooden block floor would 
be worth fully three times that sum. 

All playgrounds should be laid with ample slope or inclination 
to carry off the water. Tho surface drainage cannot be too 
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carefully attended to. They ehould also be supplied with proper 
gymnastic apparatus, which will be found separatdy treated of in 
Chapter XIT. 

Teachers' Hootiis. — Every largo group of schools should have 




'ViLLAoB ecBoaLiiA8Ti:a's house. 



ono or more privato rooms for tho use of those engaged in 
teaching. In tho case of those erected by School Boards, perhaps 
the most useful and economical plan is to provide, in a central 
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position, ono room containing about 225 superficial feet or a size 
sufficient for the periodical meetings of the school managers. This 
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Tonld serve also as the common room of the masters and 
mistressos. Tet in establishments of the largest size it is 



— OBOUKD VLAX. 



preferable to provide a separate teachers' room of about 100 
superficial feet for each of the thrco departments. It is usually 
one of the first items omitted on the score of expense. 
Masters' ffoiiies, — Tho practice of placing Uie headmaster's 




house within the school precincts is not in vogue except in our 
large towns and there only in establishments of the lai^est 
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size. It is considered better for the master of on elementary 
school to reside at some distance, sufficient to compel him every 
day to take a walk and to breathe fresh air. Attached to the 




100.— VILLAGE SCaOOLSfABTEE'S B0P8B. 

new Board Schools of London, no masters' residences have been 
erected. Country schools, on the contrarj', are incomplete without 
these adjuncts. They are generally built detached from the 




school-building. When close to it^ particularly if a door of com- 
munication be added, the teacher is apt to foifiet the difference 
between work and leisure. There must bo no iotemal com- 
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munication between the honae and the school. A[^i)ded are 
BpedmeuB suitable as adjuncts to small village-schools. They have 
been erected in Derbyshire for the School Board of EckiugtoB. 
If a town rcsidonco be wanted, it should contain a parlour 
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kitchen, scullery, and three bedrooms of not less than the follow- 
ing dimensions, and none of tho rooms Ehould bo possngc-rooms. 

FI. In. Ft, In. 

A. Parlour . . 1* by 12 0, 

B. Kitchen . . . 14 „ 10 o/ , ... 

C Ohb be.lp»o.n . . 14 ,. 10 "^ ^l""' ^"r'^^"'' '"^'■ 
D. Two other bedrooms . 10 fl „ 8 0* 

K. The height to he not less thao 9 TiHit to vrall-plntc, or, if ceiloil 
ot tho eolkr, 7 ft. 6 in. to wBlt-phte. 

The Caretaker. — Whore a master's house forms part of a small 
group of school-buildings, the master himself will usually tako 
the general responsibility and care of the buildings, with such 
assistance as the extent of the buildings may render necessary. 
In the absence of a teacher's residence, and indeed almost always 
in lai^ schools, caretakers' rooms, consisting of not less than two, 
and containing about two hundred and eighty superficial foot, 
with the usual adjuncts, become necessary. Tlicy should com- 
municate easily with the principal door, and should be arranged, 
if practicable, like a porter's lodge, to command tho entrance, and 
to have some outlook towards the rear. Tho caretaker, in 
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small schools, may be almost any one fit to be trusted with such 
a general responsibility. He may be, as in America^ a janitor. 
In large groups of schools, the accommodation provided should 
be rather more liberal than that above 
described, and the person should bo a HMp^jT^I^ ^^ 
skilled plumber and glazier, able to take m I 

, • m ^*^i^^ BOOM ■ 

charge of the warming apparatus, to repair HI I 

a gas or water-pipe, renew a broken pane, R^ "Tfj 

to regulate the ventilation, and to see to W^^o ro.hI^ 

the daily cleansing and flushing of the ^ 

water-closets and urinals. It will occa- 
sionally be found that such a person can "^^^I"^^^!^ «Lf.t^^" 

•' ^ ^ TAKER 8 BOOMR. 

undertake the minor repairs of several 
adjacent schools, and in other cases, that the repairs should be 
entrusted to some local tradesman. In all cases he should be 
responsible to some higher authority, and should have printed 
rules for his direction. One point, at any rate, is clear, viz., that 
in the larger schools, teachers cannot properly attend to any 
matters beyond their ordinary province, and are not always to 
be relied upon for keeping up sufl&cicntly the open fires where 
that method of warming is in use. 

Windows, — ^The principal windows of a school-room lighted 
mainly from the back should face the north and east, these being 
the best aspects for ensuring a good and steady light for purposes 
of work, yet the importance of other windows on the sunny sides 
should never be overlooked. The position of the children in 
reference to the source of light, has already been discussed in 
Chapter IX., more particularly as to its efiect on eyesight. It 
may again be stated, generally, that back-lighting alone is better 
than front-lighting alone, and that side-lighting is superior to 
both combined. The plan of an English school, as necessitated 
by the work, renders the invariable left-lighting, to which so 
much else is sacrificed in Germany, impossible. In the double 
class-rooms, for instance, if one room be lighted from the children's 
left, the other must of course be lighted from the right. Again, 
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in the school-rooms, all the light cannot possibly be obtained at 
the sides of the classes, and then the back-lighting from the north or 
east, already described, should be adopted, but should be assisted, 
corrected, and diflFused by other windows, highly placed in the 
opposite wall. The teacher, being thus made to face a cool, 
steady light, will not experience that common evil of having the 
sun in his eyes while teaching. This arrangement has the 
advantage of securing, at any time when required, a current of 
air through or across the room, and light both on the faces of 
the children and that of the teacher. 

AVhen a school-room or class-room has no story above it, top 
light may be introduced with advantage, but should never be 
sloped to the south or west, as the heat and sunlight will then 
be intolerable in hot weather, and diflScult of regulation by blinds. 
The superficial area of light obtained from the top need not bo 
60 great as in the case of windows, because the rays are more 
direct, and the illuminating result more intense. It is better, 
also, that a "skylight*' proper should not be made to open, 
because of its liability to admit rain and snow, but that some 
portion of the construction should be vertical in position, and 
arranged either to swing on pivots, or to fall back at the top. 

The height of the window-sills from the floor should always 
be considerable, and the heads near the ceiling. It is a common 
error in new schools (in other respects excellent), to place the 
windows so low as to leave two or three feet of wall between 
their heads and the ceiling. Much of the cheerfulness of a 
school-room, especially in a town, depends on the amount of 
sky which can be seen from the windows. The height of the 
sills from the floor, therefore, should never be less than five feet, 
and may be even more with advantage. This will enable the 
top or head to be placed nearly, if not quite, up to the ceiling, 
and then the upper stratimi of vitiated air in the room can the 
more readily be removed. 

It will be seen from the foregoing, that any system, architec- 
tural design, or style which necessitates the adoption of windows 
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having their upper portions permanently fixed, or half blocked up 
by stoue, cannot be the best for the purposes of a school-houae. 
Saahes, swing lights and casements are all admissible, and indeed 
each in their turn are better than the others, for particular 
places. A kind of window^ which has found some favour, 
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A. 8Mb hinged >t bottoi 

B. Buh hinged at ride. 
O. Subee onlf moTed lt> 



combines two methods of opening. The top portion is made 
rather shallow, say eighteen inches, and hinged at its base so 
OS to &11 backwards. The remainder is divided into two or 
more portions, of which the upper may be made to open inwards. 
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as casements. Inwards, because, if outwards, the wire-guards 
often so necessary to school windows could not easily bo added 
when the necessity became apparent. The casement opening 
outwards is more weatherproof, and the internal blinds are more 
easy of attachment. It may also be treated as an ordinary sash 
window, of which the bottom half would not generally be used, 
because of the draught coming too directly on to the children. 

The window question has been shown to have so important 
a bearing on that of eyesight, that considerations in reference to 
the latter cannot be overlooked. It is not enough that a room be 
neither underlighted nor overlighted — in other words, that the 
children suffer neither from the straining caused by dim lights 
nor from the continuous glare of too much sim or light reflected 
from other surfaces, — but that the rays of light should not be 
distorted and rendered harmful by being made to pass through 
ground glass, rough plate, or any other of the numerous modem 
devices of similar kind. In the absence of some special reason to 
the contrary, therefore, school glazing should always be of clear 
glass. Where the windows are on the groimd floor, so close to 
a public street as imperatively to require rough plate, or other 
thick and opaque glazing material in their lower portions, then 
such glazing should be limited to the lower portion, and clear 
glass used for the upper. Irrespective of the danger to eyesight, 
there is something peculiarly irksome in the feeling of a school- 
room entirely lighted by glass which imprisons the vision within 
the four walls, and does not allow even an unconscious glimpse of 
the sunshine and sky beyond. 

In view of the rough usage to which all school windows are 
sometimes subject, it is not desirable to use panes of very large 
size. Without considering the artistic reasons in favour of small 
panes, the practical grounds are ample to ensure their adoption. 
They are better supported by the framework of the sash or case- 
ment, and frt)m their strength less likely to be broken. In 
case of breakage, the danger to the children from falling 
glaa8 is much slighter from moderately-sized pieces, while the 
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eyer-recorring glazier's mending bill is in each case less. Now 
that modem science has succeeded in making sheets of glass 
largei' than a dining-table, we are in danger of passing with too 
rapid strides from the old-fashioned diamond quarries to the 
opposite extreme. There could hardly be a more complete 
mistake than to indulge in the taste (or want of taste) where a 
school is the subject. 

For opening school windows, cords are imdesirabloi as being 
liable to give way from violence, and to inyolye, in the con- 
sequent breakage, damage to the window itself. A series of 
small iron rods of simple action is much better^ moyes the 
window witb more certainty, is less liable to damage, and looks 
more orderly than the streams of endless cords sometimes seen 
hanging about school windows. Woodcut No. 164 shews the 
method adopted in many of the London schools. 

Moveabk partitwm. — The occasional necessity for some species 
of moyeable partition arises from the desire to isolate the children 
for class- work without losing the power of collectiye teaching. 
For some yeais diding partitions running on smaU wheels fixed at 
the bottom haye been used, but haye been found so liable to get 
out of order, that heavy curtains moving either vertically or 
horizontally came more into favour. As a material the latter 
certainly have the advantage of a greater power of deadening 
sound, but they harbour dust and vermin, and are frequently 
merely a source of amusement to the children, who first make 
holes and then peep through at their fellows. 

In point of fact there is no known moveable division which is 
at once simple, easily moved by a child, and perfectly soimd-proof. 
Whether for this reason, or because of the additional expense, 
moveable partitions should never be adopted unless the arrange- 
ment and working of the school render them absolutely necessaiy. 
Where such necessity clearly arises, the value of an enclosed air- 
space should be remembered, and the partitions should be made 
double, with a clear intervening space of at least nine inches. 
Without this, and with school work in full progress on bothsida^. 
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the division will be an obstacle to sight, but only partially to 
sound. Many of the partitions thought to be admirable, are so 
r^arded because they stand between two large rooms of old- 
fashioned type, in each of which the noise kept up is so great that 
in neither can that of the other be heard. If framed wooden 
partitions be adopted, the reverberation or drum-like effect in the 
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room fix)m the large wooden surface must be guarded against, and 
the surface limited in extent. All complicated machinery or any 
ingenious gearing likely to get out of order, and, when out of 
order, to interfere with the work of the school (as would certainly 
be the case), should not be admitted on any pretext. The 
simplest and safest plan, and that which has been found in the 
case of railway gates to involve the least amount of friction, 
is to hang the partitions from the top by wheels of not less 
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than six inches diameter. This system, both with single and 
double partitions of framed wood, has been In use at the Home 
and Colonial Schools for some years. If thought desirable, small 
Ticket gates can easily be 
made in the partitions, and 
one or more small pieces of 
plate glass inserted at a 
height of 4 feet for observa- 
tion on the part of the 
teacher. Revolying shut- 
ters, whether of vertical to 
horizontal action, and con- 
structed either of wood or 
iron or of both combined, 
have not met the difficulty 
BO well as the simple piece 
of rigid framing made to 
slide horizontally. And the 
fewer specimens in use in 
any school, the better will 
probably be the condition of 
the school. 

In view of the noise 
created by marching exer- 
cises, the floor of an In&nt 

school requires precautions which are only necessary in degree 
for Graded schoob. One method (woodcut Xo. 167) is to 
pave the whole floor, except perhaps that of the senior class- 
room, wi^th wood blocks forming cubes of four inches set endwiae, 
on a layer of asphalte spread on a concrete bottom. This 
is the most durable method. Any damp from below can find 
its way through the upturned end of the wood, and the capa- 
city for wear in the end-grain is naturally much more than 
in any other. It attains the object in view, but has not the 
dean, fresh appearance preferred by teachers, hccaiise of the 




SCHOOL AECHITEOrUEE. 



fecUity with which it receives and retains stains of all kinds. 
aLocrt ^x'xy ^^ *^^ cubes wCTe set with 



their Sides uppermost, no 
precaution Would probably 
Buf&ce to prevent rot, and 
the surfaces would tend to 
Sake off in consequence of 
the numerous ei^;es exposed, 
and soon render the whole floor ra^^d and dilapidated in 





To obtain the advantages presented by the block floor without 
the disadvanti^es, a plank floor in short lengths is su^ested 
(woodcut No. 168). Pieces 
of wood 14" X Z\" X 21" 
set in such a manner that 
the end of one piece always 
abutted against the side of 
another, would form a good 
floor having the side upper- 
most, and could be kept clean 
as easily as any other floor. It would be set dry, on a layer of 
asphalte above concrete, as in the case of the blocks. 

Floors. — ^The floor above the level of the ground requires some 
consideration, as to deadening sound, in addition to that afforded 
by pugging. A strip of felt along the top of each joist, kept in 
place by means of a lath till the floor-boards are nailed down, has 
been found useful. Long lengths of floor should be broken near 
the class-room doors by a yard or so of boarding, laid in short 
pieces, zigzag feshion. Permanent durability and facility for 
cleansing are also worthy of attention. It is preferred in 
Qermany t« lay floors in the driest and hottest season, and to 
saturate them two or three times with hot linseed oil applied with 
a large brash, the operation of course being commenced at the 
point farthest from the door. A little stain or colour is added to 
the oil at the last saturation. At a later period the process is 
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repeated. The floor can afterwards be easily cleansed by washing 
with a little lukewarm water, and does not require the deluge, 
and the mighty scrubbing to which English floors are periodically 
subject. This German system of oiling the floors has been tried, 
as an experiment, in some of the rooms of the new school-house 
erected in Gloucester Street, Stepney, by the School Board for 
London. 

ITui Dado. — In schools of higher kind the rooms should be 
panelled in wood or match-board up to the window-sill line, and 
finished with a moulding. This is best for sound, health, comfort, 
and appearance. In elementary schools this dado should be of 
cement or hard-setting mortar, finishod with a cement torus or 
other simple moulding. It cannot harbour insects, and is easily 
washed if well painted of a dark colour. 
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MIDDLE SCHOOLS. 

The Old Fotmdation Grammar Scliools — Object of Middle Schools— Desirability 
of State Control— Sources of Inspiration for new Plans— German Higher 
Schools — Absence of recognised Code for English Secondary Schools — Girls* 
Schools — Boarding Schools — Milton Monnt College. 

The old Grammar Schools of England, many of them dating 
from the time of King Edward the Sixth, and some — like Eton, 
Westminster, and Christ Church — ^being of royal foundation, 
were originally formed for a kind of education in which Latin 
and Greek largely predominated. Their endowments and 
scholarships, often intended for the meritorious youth of humble 
•rank, have fallen into the lap of others better able to pay. This 
may in great measure be ascribed to the kind of subjects taught, 
many being comparatively useless to those who have afterwards 
to earn a Uving by the exercise of some modem trade. The 
simple fact of their possession of endowments having determined 
the position of these schools as clearly distinct from those which 
may be termed private enterprises. Government has claimed and 
exercised its undoubted right of supervision, and even, in some 
cases, of a rearrangement of the endowments. As the Endowed 
Schools Commissioners proceed with their work, many frmds 
either lying useless, misapplied, or not applied to the best 
advantage, will be diverted into a new channel. From this 
source as a nucleus may be expected the creation of good Middle 
Schools. 

The object of Middle or Secondary Schools is to impart a higher 
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education than comes within the scope of Elementary Schools, 
and to lay a foundation for still higher studies to be afterwards 
pursued, either at technical schools or universities. The 
Germans call them Higher schools, the French Secondary, while 
among ourselyes they have no clear and descriptive title. Much 
greater difficulty may be anticipated in the estiibUshment of a 
complete system of these, than has been experienced in the case 
of schools for elementary training. People easily understand the 
practical use of that primary education which assists them in 
every transaction of their daily hfe. Reading, writing, and 
arithmetic, and even some further acquirements, are known to 
have their price in the market. For every step taken in know- 
ledge beyond these necessary acquirements the apathy with 
which it is regarded increases. Secondary and higher education 
labours under the difficulty that when not possessed it is not 
much missed. Mental culture, producing enlargement of mind 
and a wider horizon, is seldom steadfastly pursued from a com- 
paratively early age or in the lower walks of life. Its light 
comes later, or belongs to another class. A law compelling 
attendance can never be applied to even a lower kind of 
Secondary School. The increase of higher education must to 
some extent await the national appreciation of its advantages. 
But the public mind may be awakened and stimulated by wise 
legislation on the subject, taken in stages, especially if kept apart 
from the miserable squabbles of party politics. 

On this subject Mr. Matthew Arnold says: "The middle 
classes in England have every reason not to rest content with 
their private schools ; the State can do a great deal better for 
them ; by giving to schools for these classes a public character, it 
can bring the instruction in them imder a criticism which the 
knowledge of these classes is not in itself at present able to 
supply ; by giving to them a national character, it can confer on 
them a greatness and a noble spirit, which the tone of these 
classes is not in itself at present adequate to impart. Such 
schools would soon prove notable competitors with the existing 
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public schools : they would do these a great service by stimu- 
lating them, and^ making them look into their own weak points 
more closely : economical, because with charges imiform and 
under severe revision, they would do a great service to that 
large body of persons, who, at present, seeing that on the whole 
the best secondary instruction to be found is that of the existing 
public schools, obtain it for their children from a sense of duty, 
although they can ill-afford it, and although its cost is certainly 
exorbitant. Thus the middle classes might, by the aid of the 
State, better their instruction, while still keeping its cost 
moderate. This in itself would be a gain ; but this gain would 
be nothing in comparison with that of acquiring the sense of 
belonging to great and honorable seats of learning, and of breath- 
ing in their youth the air of the best culture of their nation. 
This sense would be an educational influence for them of the 
highest value; it would really augment their self-respect and 
moral force ; it would truly fiise them with the class above, and 
tend to bring about for them the equality which they desire." 

The wealth and perseverance of the nation has enabled us, 
hitherto, to hold our own in most branches of science and art, 
against the foreigner, though generally after much blundering 
and consequent waste. Foreign nations, conscious of their 
comparative poverty, have steadily set themselves to know 
thoroughly their business in different branches, and so to avoid 
the extravagance and wastefulness attendant on spoiled goods 
and costly failures. It may now be plainly stated as an indis- 
putable fact, that in more than one direction they are ahead of 
us. The time, therefore, has gone by when England can afford 
to allow its professional, scientific, and mechanical men, or even 
its skilled artizans, to be educated merely by rule of thumb. 
The medical profession has its schools, because without them it 
would be dangerous to allow any tampering with human life. 
A wise economy would dictate the provision, also, of schools for 
the various professions which have necessarily considerable 
control over the expenditure of the individual and of the nation. 
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Our old foundation Ghrammar Schools furnish us with few ideas 
as to the future planning of Public Middle Schools. Their sole 
provision was usually a single lofty and noble hall of oblong form, 
in which the whole of the boys might be seen engaged in their 
various lessons — learning by heart, or carefully plodding with 
grammar and dictionary — within sight of the master, who was 
placed on a raised platform. No class-room ever, until during 
quite recent yeara, spoiled the simple dignity of these archi- 
tecturally excellent school-houses. And their fittings were of the 
rudest and simplest kind. 

It would be possible to collect specimens, possessing good 
features, from among the superior English schools erected at a 
much later period — say during the last thirty years. It has been 
found better for our purpose to go to other countries, of greater 
experience as to buildings constructed with clear meaning and 
forethought, for a study of plans and arrangements. The school- 
houses of Germany have been found much more suitable for 
Secondary than for Elementary Schools. Considered simply as 
day-schools for boys, it would be diflBcult to point to any 
models more worthy than some of these establishments to receive 
the careful attention of an architect entrusted with the arrange- 
ments of a new school-house of the secondary kind. In Germany, 
the public school system does not include in its building pro- 
gramme any arrangements for taking boarders. Boarding- 
schools are usually a different kind of establishment, the creation 
of private enterprise, and do not hold quite the same rank in 
general estimation as the public day-schools. Several examples 
already given — among others that of the King William Grammar 
School at Berlin — have furnished evidence in detail of what is 
here meant. Pupils from a distance in schools of this rank 
usually board out, either with one of the professors, with friends, 
or in some other way, and there is not the same kind of connec- 
tion between school and the daily life which is found in some 
English Public and Proprietary Schools, fitted, however imper- 
fectly, with dormitories, kitchens, dining-rooms, and other 
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adjuncts of the boarding-school. In this view of the subject 
the College Chaptal at Paris, already given in a preceding 
chapter, forms an instructive specimen, combining as it does 
the necessary arrangements both for instruction and daily board 
and lodging. While admitting the existence of English schools 
of secondary kind, wherein the education is excellent and the 
boys are well taken care of, it is necessary to maintain that there 
is nothing sufficiently perfect which we can select as the type of 
a system. 

Owens College at Manchester, founded more than twenty years 
ago in accordance with the bequest of the late Mr. John Owens, 
is perhaps a typical illustration of what, in their teaching and 
arrangements, English Secondary Schools might aim to become. 
The course here pursued was eminently wise. Instead of imme- 
diately erecting a building, and finding out afterwards what it 
ought to have been, the trustees of the founder have spent some 
years in carefully developing the educational aspect of the college. 
The new building which they have recently completed, ought 
therefore to be the embodied result, in building form, of long 
and varied educational experience. Its cost has been upwards 
of 100,000/., and an endeavour has been made to render the 
chemical laboratory superior to any corresponding department in 
the schools of Germany, Austria, or Switzerland. We have, as 
yet, no Code, no Act of Parliament, no information of any 
authoritative kind, as to the method of teaching to be pursued in 
the English Middle School of the future, and in consequence no 
theory of the building developed from stated educational con- 
ditions. To design buildings for an undefined use would be a 
resultless labour. To point out what may be done in the future 
is quite within our scope. Our German examples have the 
advantage of being the embodied results of mature study, and 
of planning intended to meet a distinct programme of require- 
ments. On them may easily be grafted the further requirements 
of an English school. 

When the organization of higher schools has fairly begun, the 
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principle of separate class-rooms with a properly qualified teacher 
to each will probably be found best. The English school-room, 
always available after the opening of school for some few classes, 
is not likely to be abandoned in favour of an Examination Hall, 
only useful two or three times a year and never used at others. 
The lighting is not likely to be better than in the German class- 
rooms, but the ventilation may easily be made superior. More 
variety is likely to be seen among the plans of English architects 
than we have found among those of other countries. The use of 
a gymnastic hall may be expected to grow in favour in this 
country exactly as it has done in Germany, notwithstanding 
prejudice and the national love of out-door games. It has 
already been pointed out that attention to the thoroughness and 
efficiency of education in any school would soon react upon the 
buildings in which the education is given, and produce good 
school-houses. The education, to some extent, must come 
first. 

Schools for girls involve the consideration of boarding-schools, 
and, in view of their greater neglect, require even more attention 
than those for boys. Boys can easily walk a distance to the 
school in which they are being educated, or they may be boarded 
at, or near, the building under the care of one of the masters. 
Competent judges tell us that the life of a large English public 
school is the best preparation for after public life. The boarding 
with other boys belonging to different families of different mental 
faculties and diverse home training may perhaps be an additional 
element of training for the world's wide stage. It can never be 
considered a moral or practical necessity, and is nowhere so 
regarded on the Continent. In point of building result we need 
hardly press the inquiry further. If in planning a new school- 
house we embody the principles of a German example, and do 
not forget English wants; — if we translate it, so to speak, into 
good English, we may easily arrange the boarding portion. 
Unlike the arrangements of the girls' school at Gravesend, the 
dormitories need not all be subdivided into little ceUs. Large 
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sleeping rooms will be found best, except perhaps for some of the 
oldest boys. 

When the education of girls is concerned the principle is 
further open to consideration, because the residts to be attained 
are somewhat different. The ordinary course of studies, aiming 
at an education equal in quality to that of boys, must be supple- 
mented by an amount of domestic training and home influence 
not so necessary for the sterner sex. Secondary day-schools for 
girls are sufficiently common in other countries to need no special 
advocacy here, and the diminution of attendance in ordinarily 
bad weather is not so great as might be supposed. The prejudice 
among us in relation to tkem has arisen mainly because of their 
uniyersal inferiority in England. 

Public Boarding Schools, unless of such a size as to be economi- 
cal in point of teaching and managing power, must always be rare. 
And it is clear that if girls are always to be boarded and lodged as 
well as taught, secondary education will continue at a low ebb. 
Boman-Catholic countries prefer the boarding-schools attached to 
such convents as the Sacr^ Coeur, for the sake of the religious 
hold obtained over the minds of the girls. The Englishwoman 
sends her daughter to a private boarding-school, in the vain 
hope that to a soimd education may be added some of those 
external graces and accomplishments which add to the attractions 
of the sex. As to the former she is in most cases miserably 
deceived. Too often the solid instruction has been neglected 
when the acquisition of more showy acquirements stood in the 
way. An unaffected home-bred girl is, in one of these ''establish- 
ments,^' sometimes transformed in a few months into a fsishionable 
fine lady, with little knowledge and many airs. The proprietors 
of this class of school are perhaps less to blame than the public, 
which prefers the shadow of mere accomplishments to the sub- 
stance of mental culture. If the teaching be entirely wrong, the 
buildings are almost invariably unfit for school purposes. 

While touching on the relative merits of day-schools and 
boarding-schools for girls, the opinions of those who have 
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long studied the question are of value. Miss Wolstenholme, in 
an essay on the education of girls, when contrasting the small 
boarding-school with the large day-school, writes as follows: 
'^ The experiment of large day-schools has been successfully tried, 
and the results are conclusiye as to the superiority of the system 
firom whatever point of view we regard it. Their superior 
economy is obvious. Morally, we believe the gain to be also 
great. We want in every considerable town in England a high- 
school for girls, which should offer the best possible education on 
moderate terms, — one which should serve as a model to all those 
private establishments for which in future, as at present, there 
will no doubt be abundant room. To such a school as this it 
would be very easy to attach all manner of appliances and 
apparatus in the way of lectures and special classes, which might 
be attended from private families or smaller schools." 

The efforts of Miss Buss, who for twenty years has been the 
lady principal of the North London Collegiate School for Girls, 
Camden Town, have not failed to make an impression on this 
branch of the subject. The North London establishment, as well 
as the Camden School for girls, have recently been handed over 
to trustees. And, as in both the demand for admission always 
exceeds the accommodation, a considerable enlargement on an 
improved plan, or an entirely new building, may be looked for 
at an early date. These schools, in their education, though not 
at present in their buildings, represent the want described by 
Miss Wolstenholme. A good education having been secured, 
good buildings suitable for the purpose only await sufficient 
funds. 

The College, formerly at Hitchin, for the higher education of 
girls, has been removed to Cambridge, where under the name of 
GKrton College, and in a new building, it wiU continue under the 
auspices of Miss Emily Davies. It is really as much beyond the 
soope of our inquiry as a continental Polytechnic or a University, 
yet it cannot be omitted where the higher education of women is 
the subject. Its establishment forms the first college for women 
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at one of tlie great seats of learning, and marks an epoch in the 
higher education of the sex. Its plan ig similar to that of the 
colleges for men, common to Oxford and Cambridge, consisting of 
an open quadrangle or "quad" surrounded by buildings. The 
sets of rooms are always a sitting-room 13ft. Sin. x 10ft. 6in. and 
a bedroom 13ft. 6in. x 8ft. Gin. This goes far beyond the ideas 
of a boarding-school. The plan of the building is an evidence 
of clear intention to educate women in the same manner as men. 
The waitress is designated a "gyp." Why should not the 
mistresses be styled " professors "? As a commencement, only 
one side of the quad, together with the kitchen offices, is built, 
the erection of the other three sides being deferred for the 
present. The external architecture is a kind of modem Gothic. 
The building is of two stories, together with an attic storey, 
lighted by roof-dormers. 
Milton Mount College, Gfravesend (woodcut No. 169), intended 



for the daughters of Congregational ministers, and erected from 
the designs of Mr. Robins, forms a rare specimen of a carefully 
considered schoolhouse for 150 girls on the boarding principle. 
The sleeping apartments on the first floor (woodcut No. 170) 
are planned on the model of the ancient monastic dormitories, a 
central corridor down a large hall or room leading on ri^t and 
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left to cells, chambers or cubicles formed by wooden panelled or 
match-boarded partitions, 6ft. Gin. high, arranged along both sides. 
The monks' dormitory at Durham, erected in the 15th century, 
and now used as a library, was identical with this in plan. The 




170.— PLAN OF FIR8T FLOOR. 

advantage of the arrangement is that each scholar has a room to 
herself, while ventilation is promoted by the upper part of the 
room being entirely unencumbered by divisions. The cubicles 
measure Oft. 6in. by 5ft. 6in., and occasionally two arc thrown 
together by the omission of the partition for occupation by two 
sisters or friends. Woodcut No. 171 shows an interior view, 
supposing the partition to be removed for the purposes of a 
sketch. 

On the ground floor (woodcut No. 172) are the school-rooms, 
class-rooms, teachers* and visitors' rooms, library, and music- 
rooms. The last are fitted with shelves and portfolio lockers. 
The little practising-rooms each contain a piano, and it is found 
that sound from room to room is sufficiently deadened by the 
plan for the purpose in view. In each of the school-rooms, book- 
closets are formed against the wall- dado, and surround the room. 
One school-room is fitted with a raised gallery and desks. There 

E 
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are four class-rooms, each for twenty pupib. The boiuiGt and 
cloak-rooms are fitted with separate closets for every three ^rls. 
The dining-hall is capable of accommodating 150 girls and eight 
mistresses. 

No plan is given of the second floor, the arrangement of 
dormitories heing almost identical with those of the first floor 
(No. 170). 

The plans of the future secondary schools for girls, if intended 




as day-schools only, will prohably not diSer materially &om those 
intended for boys. The idea contained in German secondary 
schools will be moulded to English uses. And the adjunct of the 
gymnastic hall is not likely to be wanting. 

The relative merits of day-schools and boarding-schools in 
reference to the education of girls may be left for the discussion of 
oilers. Whichever kind be preferred, the teachers and the school 
buildings should be under the regulations as 'to qualifications and 
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fitness whicb must ultimately prevail concemiug boys' schools. 
Sane should be allowed to exist without a license from Govern- 
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ment. And the main Gxamiuations should be public, in the same 
way B8 in Germany. 

Some l^slative enactment in favour of securing good teachers 
and good school-houses for secondary and private schools appears 
to bo the next important item of progress required as a step 
towards the establishment of a complete national system of edu- 
cation. It would not bo very difficult to obtain Parliamentary 
a to such a measure, if onco the nation understood what it 
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PHYSICAT. EDUCATION. 

Its Rise and Progress in Germany — Desirability in England— The Tarnhalle and 
Tnrnplatz attached to Berlin Elementary Schools — Difference in Fittings 
respectively— Apparatus for the Playground — Description of its Construction 
— Extension of Tumhalle to Elementary Schools — Tumhallo at Hof — Ap- 
paratus for the Gymnastic HalL 

Among the ancient Greeks, physical education formed an 
important feature. Large and suitable buildings, designed with 
characteristic architectural beauty, were devoted to its cultivation, 
and great skill was attained in the various exercu^es. English 
athletic sports are not pursued in the same manner. In the 
schools, outdoor games, such as cricket and football, take the 
place of more scientific exercises having for their object muscular 
development. At the present moment, there is probably no 
single example among us of a school possessing a hall specially 
set apart for gymnastics. Still less is the subject taught as part 
of a school course. Germany has been taking to it in the earnest 
way usual with the nation when prosecuting anything from 
which important results are expected. The commencement in 
that country was probably in the year 1776, when Basedow at 
Dessau, and Gutz Muths at Schncpfenthal introduced it into 
their respective schools. First, by conducting exercises in the 
open air, and afterwards by erecting covered halls in which the 
system could be further developed and practised, the various pro- 
fessors gradually advanced its cause and their own, until people 
in different parts of the country became well accustomed to 
gymnastics, and learned to regard them as necessary. In 1811, 
Jahn, a high authority, established a hall at the Hasenhaide near 
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Berlin, from which may he traced the foundation of the German 
school of gymnasts. Through many vicissitudes, sometimes heing 
regarded with suspicion or dislike by the State, and after being 
entirely banished from public institutions by the reactionary 
movement of I8I9, gymnastics grew in importance until they 
finally became popular everywhere. The regulation of June 6th, 
1842, formally recognised in Prussia, by a Cabinet Order, the 
principle that physical education had become necessary and useful 
for boys, and it has since been a part of the national system. 
At the present moment, no public school in Germany is regarded 
as complete without its Tumhalle, and the fittings and apparatus 
are often of the most elaborate and expensive character. The 
exercises are conducted by a regular master, are adapted to every 
stage of muscular development, and are studied with as much 
precision as any of the other school lessons. The same ideas 
have spread in Austria, Switzerland, France, &c., till the teaching 
of scientific gymnastics may be considered to be the general rule 
among continental schools. 

At this time, when the foundations of a great system of national 
education are only just being laid, it is impossible to say whether 
similar gymnastics will ever attain in England the popularity 
they have long enjoyed abroad, or obtain recognition as a part of 
public instruction. The national love of field sports, and the 
dehght of English boys in outdoor games, may be said to mark 
an idiosyncrasy different from that of the taciturn German. Yet 
the subject cannot fail to receive more and more attention as 
the educational system gradually becomes more matured. Its 
application to new establishments is worthy of careful considera- 
tion. At our public schools all the boys do not join in the rough 
play. Some hold aloof from shyness, want of interest in the 
games, or from a more studious disposition, and these form a 
large percentage in every school. The hard-working, studious 
boy would derive more benefit from half-an-hour on the trapeze 
or parallel bars than from his " constitutional," which is often 
lost altogether when the weather is bad. It is precisely this kind 



246 



SCHOOL ABCHITECTUEE. 



[CIUF. xir. 



of boy to whom really well-taught gynmastics would bring the 
greatest boon, and who also requires a special measure of consider- 
ation. As a rule, the German boy works harder and has more 
to go through than the English school-boy. In place of a constitu- 
tional, or of those outdoor games which he never plays, he has 
his gymnastics all the year round either in the open air or in the 
hall devoted to the purpose. Physical education of all kinds is 
in Germany pursued so seriously that, in many of the towns, 
large tanks are proTided for instruction in swimming, the child 
being supported by the teacher from a stick and a cord very 
much like a fish at the end of a rod and line. 

Attention has already been called to the playground fittings 
suitable and safe for the use of infnnfs. And the subject of play- 
grounds for boys and girls has been discussed at length on the 
supposition that do fittings were to be provided. It remains to 
be shown what playing apparatus might be with advBntage used 
in the open air for the graded portion of elementary schools, and 
for all higher schools ; and also the kind of hall which might be 
provided for indoor instruction in athletics. 

In endeavouring to shew this, no English specimen can bo 
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given which would afford any illustration of our meaning. 
English schools, having neither gymnastic halls nor playgrounds 
property fitted with suitable apparatus, furnish no examples. We 
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must turn to Germany and, amid some of the lowest schools of 
that land, seek for a plan of a playground. 

While discussing the Parish School-house in the Frankfurter- 
strasse at Berlin one of the features 
of the general plan (woodcut No. 52, 
page 82) was shewn to be a well- 
appointed and furnished playground. 
Another specimen of similar class, in 
the Pankstrasse at Berlin (woodcut 
No. 173), is so placed as to divide, 
by its position, the girls' playground 
from that of the boys, and the latter 
is supplied with complete apparatus 
for outdoor gymnastics. Even in 
connection with the higher English 
schools, it is extremely rare to find 
any isolated playground fittings, still 
less to find them carefully and scien- 
tifically considered and arranged, 
while in elementary schools they 
have simply not yet been thought 
of. The playgrounds of none of our 
Board schools are as yet properly 
furnished — a circumstance arising 
principally from the engrossing labour 
entailed in creating the buildings 
themselves and organising the in- 
struction. In Germany those of the 
corresponding schools are hardly ever 

entirely deficient. It should be remembered that the Oemeinde^ 
or Parish School, of Berlin corresponds to a London Board School 
for the poorest kind of children. A third example from this 
class of establishment may be quoted, and it advances yet a step 
further than those preceding. The Parish School in Naunyn- 
strasse (woodcut No. 174) has not only a well-provided outdoor 
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174. — PLAN OF PARISH SCHOOL 
IN NAUNYN-STRA8SE, BERLIN. 
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playground for boys, but in addition a Tufmhalk, or hall for 
gymnastics, admirably fitted for imparting physical education at 
every season of the year. 

In the Gemeindeschulen, Volkschulen, and the lower schools 
generally, the tumhalle is not commonly found, and the apparatus of 
the turnplatz, or playgiound, is there more elaborate than in that 
of the higher schools, yet not so complete as in the tumhalle of 
the latter. It is studied in reference to economy, durability, and 
open-air use, and its construction and provisions are of necessity 
different from those followed in the tumhalle. For instance, 
instead of cushions, the parallel and horizontal bars are provided 
with a layer of sand or bark 12 inches thick, laid level with the 
surface of the ground. A jumping ditch is formed, about 3 feet 
deep at one end, and gradually sloping up to the surface at the 
other. Its sides are lined by a wooden border, and it has a floor 
of washed river sand 2 feet thick. The whole playground is 
always carefully drained. Where there is also a building for 
gymnastics, the outdoor apparatus is purposely kept as simple as 
possible, because it is found better to give the lessons indoors, 
even in summer, on account of the liability of the boys to take a 
chill after the heat of exercise. The professor of gymnastics at 
Emden, Herr Droop, has described the apparatus which, from his 
experience, he considers to be most suitable for the playgroimds 
of the Prussian Volkschulen. Some portions of it may be found 
equally well adapted to those of the people's schools in England; 
if not immediately, perhaps at no distant day when the necessary 
buildings have been erected, and time has been allowed for a full 
study of the subject apart from prejudice. We therefore extract 
some portions of the description. Herr Droop advises that, for 
an open-air class of 40 to 50 scholars, a space of at least 3,230 
superficial feet is necessary. The best shape is a quadrangle with 
the sides in the proportion of 2 to 3. The ground must be 
near the school-house, flat, of a sandy soil, and fenced in by 
boarding or wall, especially high towards the N. and E. The 
apparatus is to be made of dry, well-seasoned wood, having all 
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sharp edges removed, and is to be well saturated with hot linseed 
oil before being used, for purposes of preservation. All movable 
parts of the apparatus, such as climbing poles and ladders, are 
not to be oiled, but arc to be kept under cover in a dry, airy 
room when not in use. In his recommendations Herr Droop has 
studied economy, both of cost and space, by using the standards 
of the climbing-frame as posts for the horizontal bars and as 
supports for the leaping string, without interfering with the free 
use of other parts of the apparatus. He thus saves a couple of 
posts for the horizontal bar, and a pair of standards for the 
leaping-string, besides gaining space. The following is his list, 
viz. : — 

1. The Climbing Frame, of two kinds, single and double. 

2. The Bung Standard. 

3. The Ladder. 

4. The Climbing Poles. 

5. The Climbing Bope. 

6. The Horizontal Bar. 

7. The Jumping Frame. 

8. The High Jumping Frame. 

9. The Swings. 

10. The Staffs or Bars. 

11.' The Fixed Parallel Bars. 

12. The Adjustable and Fixed Parallel Bars 

13. The Adjustable and Movable Parallel Bars. 

1. The Climbing Frame, — The specimen given in the woodcuts 
(Nos. 175 and 176) is of the single kind only sufficient for a class 
of from 20 to 25 scholars. As the gymnastic classes are usually 
double that number, or from 40 to 50, two such frames become 
necessary. They should then be placed together, with the 
middle post in common, and arranged to receive two horizontal 
bars as hereafter described. When used in its single form the 
climbing frame comprises the following apparatus, viz. : — 

(a) One sloping Ladder (fixed perpendicularly, if preferred). 

(6) Four Climbing Poles, 

(c) Two Climbing fio]H)s. 

{d) One Horizontal Bar. 
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(e) One Jamping String. 
(/) Two Step or Bung Standards. 

{g) On« Arrangement for Deep Jnmping (fixed to the Bong 
Standards). 

The general construction consists of two fir posts or standards 
(A) (woodcut No. 175), of 14 or 13 feet clear beigbt, connected 
with, or tenoned into a cross-beam (B), and extending 3ft. 9in. 



% 



into the ground. The standards and cross-beam should all be 
about Sin. x 6in. in section, the former having the broader faces 
towards each other. The undctpxiund construction is shown hj 
the end view (woodcut No. 176). The standards are fixed by a 
tenon (rf) in a horizontal beam or sleeper (6) 5ft. long, and 
maintained in position by two struts (c e) 4ft. long, firmly con- 
nected with standard and sleeper. This footing is found to give 
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sufficient firmneas to the structure, which is thus enabled to with- 
stand the constant tendency to overturning caused by the strain 
of the gymnastic exercises to which it is subject 

When used for a class of 40 to 50, the climbing-frame in its 
double form comprises exactly twice 
the apparatus set forth in the list 
above, except that there are still only 
two step or rung standards. The 
middle standard should measure 8 
inches square, and should be fixed 
in a double frame because of the 
necessity of having on both sides a 
groove for the horizontal bars. 

The two outer posts (A A) are 
arranged as step or rung-standards. 
On tbe outer faces are cut horizontal 
grooves (a a) of dove-tail form, six 
inches apart, into which are fixed the 
steps or rungs 2ft. 3in. long, and 
projecting nine or ten inches beyond 
the standards, as shown by the end 
elevation. 

The rung should be made of Eng- 
lish asb or white beech, with edges 
rounded, causing it to show in section 
(at a a, woodcut No, 175, if the 
scale be not too small for the reader's 
eyes) an oval of l^^in. x fin. 

In tbe centre of the cross-beam (B) 
are firmly screwed two iron hooks (6 b) about a foot apart, which 
serve to fix the ladder either for the sloping or the perpendicular 
position. The ladder differs little from other ladders, but, to 
make our notes complete, it maybe described as ISft.long, 14iin. 
in clear width, and with rounds nearly Sin. apart, connected with 
the sides by square heads passing through and securely wedged. 
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The method of fixing will vary somewhat, just as the inelined 
or horizontal position is preferred. If the ladder be sloped, 
its sides will rest upon the upper edge of the cross-beam 
(B) while the topmost round will rest in the hooks at b b, and 
the result such that no lateral movement or downward sliding 
can take place. If it be fixed perpendicularly, the shorter space 
will necessitate its being hooked to the beam by one of the lower 
rounds, and the bottom must be fixed by tenons of 4iu. long into 
holes in the footboard. 

The climbing poles (D D) are 14ft. to 15ft. long and 2in. 
diameter, made of perfectly clean fir. They are fixed into the 
cross-beam by the mortices at e, and into the footboard H by the 
mortices t, while an iron pin/, passing through both cross-beam 
and pole, really carries the latter suspended, and causes the 
weight of the climbing g}'mnast to pull upon the former. The 
outer poles are about a foot from the standard ; the middle poles 
(if any) are placed exactly opposite the sides of the ladder ; and 
the poles, when four are used, are kept about 14 or 15in. apart. 

The ropes for climbing are of the length of the standards (14 
or 15ft.), and are made of rough finish but great strength, IJin, 
in diameter, the upper end of each being provided with an 
eye of horse-shoe shape lined ydih iron, by means of which they 
are attached to the hooks i i, fixed by screw and nut into the 
cross-beam B. At their lower ends the ropes are covered with 
strong leather to prevent untwisting. In the event of a scholar 
desiring to use two ropes at the same time, the suspension should 
be from the ladder hooks at the points b b. 

The horizontal bar, 1 Jin. diameter, is made of long-grained ash 
free from knots, and, although in itself round, the ends are Sin. 
wide, fitted with iron heads covering both sides and firmly screwed 
on. Grooves IJin. wide and 2|in. deep, for receiving these iron 
heads, are pro\'ided up the inner faces of the two standards A 
(woodcut No. 176) to a height of 8ft. 6in. In the opposite 
direction a number of Jin. holes are bored at intervals of 2Jin., 
into which, and through the head of the bar, is passed a small 
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irott bolt sccnred by a wedge. Bolt and wedge are both attached 
to the standard by a small chain. 

For jumping, the cltmbing-frame may also bo used. Two 
bolts, of the kind just alluded to, but without the aid of the 
wedge, will servo to hang up the jumping-string as at Q {woodcut 
No. 175). The string, as there shown, is 7ft;. 9in. lung, and fin. 
thick ; both ends carry a leather bag / /, filled with sand ; and to 
the middle of the string is sewn a piece of strong canvas, two or 
three inches wide, to render the line more 
clearly visible. The length of the string is tfE^~~=^is=. 
sufficient for two scholars practising at the 
same time, but each will require a scparato 
spring-board. The spring-board shown in 
woodcut No. 177, by B on plan, and by B B 
in side view, consists of two IJin. deal boards 
b b, having along one edge a plate d, measur- 
ing 2}in. X 3Jin. fixed by means of four 
bolts ee. A strip of oak,//, is also bolted across the board under 
the centre for the purpose of giving greater strength. The other 
edge h is bevelled off so as to terminate in a 
thickness of ^in. and covered with sheet iron 
on both sides for protection. The upper fece 
of the board must be left rough, and all 
nails avoided as being likely to work out and 
cause danger to the gjinnast. 

The arrangement for deep jumping is shown 
in woodcut No. 178, E representing the side 
view and F the plan of the underside. It 
consists of a board hooked on to the rounds of 
the rung-standard by means of the angle- 
irons n, and supported by the bracket o, 178.— apparatcs to* 
which is fitted into a groove on the inner 
face of the standard. As in the former case, the upper face of 
the board must be rongh. 

The swing-trees are shown in woodcut No, 179, G being the 
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side view and QGt the view as seen from the end. The con- 
struction of this item of gymnastic apparatus is very simple. A 
fir-tree 16ft long, wrought completely round to an equal 
diameter of 6^ inches, is sawn lengthwise down the middle, each 
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179.— THE SWING TREES. 

half thus forming a useful swing-4;ree after having received the 
addition of two pairs of legs. These latter are of wrought white 
beech, 17 inches long, fixed at a distance of 15 or 20 inches from 
the ends, and at such an angle that, on the ground, they spread 
out to 15 or 16 inches. 

The stafis are always of wrought fir, perfectly free from knots, 
4ft. 9in. long by Ij- diameter, and with both ends rounded. 
Each scholar of the gymnastic class requires a staff and therefore 
a sufficient number should be provided in arranging the details 
of the apparatus. 
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180. — FIXED PABALLEL BARS. 



In teaching gymnastics, parallel bars are much used, and 
should either be provided in separate articles of different height 
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and widih, or in one so contrived with adjustable bars as to allow 
the height to be changed when required. The best and most 
convenient kind, though also the most expensive, is the movable 
apparatus with adjustable bars. 

The simplest and most ordinary kind of what we term fixed 
parallel bars, is shown in woodcut No. 180, A being the side 
elevation and B the end view or section. The two bars, a a, 
are each supported by two posts, h 6, measuring 4iin. x 3^in., 
fixed in the ground and connected underground by two planks, 
c c. Both posts and planks are best when made of oak, but 
the bars themselves, a a, should be of English ash wrought to an 
oval section of 2}in. x l|in. The apparatus should be 3ft. 9in. 
from the ground and 15 inches wide between the bars, if intended 
for boys of 12 to 14 years of age. 

The construction of the adjuatabie and fixed parallel bars is set 
forth in woodcut No. 181, A being the side view, B the end 
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181. — ADJUSTABLE AND FIXED PARALLEL BARS. 



elevation, Dl, D2, and D3 being three different widths of bars 
suited to the different ages of the pupils. The bar a is fixed 
upon two supports, h b, oval in section, which fit into a hollow 
wrought out of the post c in its whole length. In the supports 
are bored 6|in. holes, 4^in. apart, the uppermost being GJin. 
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below the bar. The upper end of the post contains one such 
hole, and a bolt passed through it and through any hole of the 
support (according to the height required) can easily, by means 
of a nut, be made to connect both pieces firmly together. In 
this apparatus the posts should be made, as in the former, of 
oak, but the supports should be of fir. The same lower construc- 
tion and fixing in the ground will suffice. It will be noticed in 
the end elevation B, that the bars are fixed fliishy or in a line, 
with one side of the supports, the latter being sloped away at the 
other side to the thickness of the bars. This renders it possible 
to obtain the three diflFerent widths between the bars, viz., IT^in. 
16in. and 14Jin. by fixing the supports in three alternative 
positions shown at Dl, D2, and D3 in the woodcut. 

The last remaining kind of bars to be noticed, as well as the 
last item of gj^mnastic apparatus for out-door use, is the adjustable 
and movable parallel bars. These are capable of alteration in 
height and width like the second, but differ in construction from 
both the two kinds already described, in being made with the view 
of removal from place to place, instead of being fixed into the 
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182.— ADJUSTABLE AND MOVABLE PARALLEL BAR8. 

ground. The position in the playground can thus be changed 
with ease, and during the more severe winter weather the 
apparatus can be taken indoors if thought desirable. A (wood- 
cut No. 182) shows the side elevation, and B a section. The 
dimensions need not be varied from those last described, but the 
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supports must of necessity bo shortened according to the length 
of hollow in the posts, which in this case cannot reach the 
ground. The posts are tenoned into a framed footing, h b, and 
fixed by angle-irons, o c. The bolt, dd, is screwed to the bolt//, 
which reaches through the framed pieces a and h. 

It remains to consider the position of the gymnastic apparatus 
in the open playground. The climbing-frame should be so 
placed that as much free space as possible is left for other 
purposes. If placed at one side of the ground, the standards of 
the frame may be mthin 10ft. of the boundary wall. Parallel 
bars, when permanently fixed, are always best placed near and 
parallel to one side of the playground, with a clear space of 7ft. 
all round. Between the standards of the climbing-frame the 
soil is usually taken out to a depth of one foot and filled in with 
refuse oak-bark, which ought to be frequently turned over, and 
entirely renewed once a year. This forms a soft ground for 
jumping, but no such preparation is required around the parallel 
bars, for here it is better to accustom the scholar to sure and firm 
jumping. 

The open-air playing ground, however well fitted, is not 
regarded by German educationists with the same favour as the 
turnhalle, from the liability of lessons being interrupted or 
entirely prevented by bad weather, from the greater difficulty of 
giving them in the open air, and from the liability of the boys 
to catch cold. The turnhalle has therefore steadily grown in 
favour until it is considered inseparable from the higher schools. 
It is now being introduced in connection \ with all the best 
ekmentary schools of new erection through Germany. Although 
long regarded as a part of a higher school, no more to be omitted 
than any other class-room devoted to a special subject, this last 
fact indicates a movement of great importance. We have 
already shewn how Prussia and Saxony especially favour it, and 
the lapse of a few more years cannot fail to render the turnhalle 
almost universal in connection with the primary schools of those 
countries. It is, therefore, desirable to give a representativQ 
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specimen of the kind of building commonly used in Germany for 
gymnastics, so that its shape, size, and fiimituro may bo better 
understood by the English reader. 

A good specimen is that attached to the Gemrbeschtile or 
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Trade School at Hof, which has been well described by Herr 
Thomas in his pamphlet on the subject. The external architec- 
ture, as shewn by the two woodcuts (Nos. 183 and 186), although 
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without any pretensions, is yet not treated as though inferior to, 
or iii some sense apart irom tho school buildings themselves. On 
entering the building (woodcut No. 185), there is to the right a 
room for the committee and tho master, to the left a dressing- 
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room, while before us is the hall. A staircase leads to a gallery 
formed over the small rooms. At the opposite end of the hall is 
a room for requisites and apparatus, with a staircase leading to 
another gallery. 

The floor of the hall is carefully laid of clean boards, nailed 
through the feather or tongue so that no nails may be in the 




185.— PLAN OF GYMNASTIC HALL AT HOF. 

way. The walls arc match-boarded to the height of the window- 
sills, and whitewashed above. The hall contains about 111,000 
cubic feet of air, and is warmed by slow-combustion stoves 
having a heating-surface of 40 superficial feet, the cooling 
surface of the hall being about 12,700ft. For ventilation there 
are provided sheet-iron flues or tubes which run through the 
roof. Around these are three spaces of 2iin. diameter, which 
arc continued in the wall downwards below the floor line, and 

enter the hall at F and H. According to the degree of warmth 

s 2 
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prevalent near the ceiling, and the consequent exit of air by the 
tubes, a more or less strong current of £resh air will be produced 
and drawn in at the bottom at F and H. The hall is lighted by 
gas, having in all 120 jets. The furniture is so arranged that 
two classes of sixty boys can each exercise without interruption 
to the other. 

The apparatus necessary for the turahalle is much more com- 
plicated than that intended only for use in the open air. It 
consists of two principal kinds, the climbing and the movable, as 
set forth by Herr Thomas in the following list, \iz. : — 

Climbixo Arr.vRATUs. 

(a) Fixed to floor and ceiling. (b) Fixed to ceiling only. 

Four horizontal bars in front. One giant stride, with six ropes. 

Two ditto behind. i Three pairs of swinging rings, or, 

Four ladders. ! if preferred, flying trapezes. 

Sixteen swarming poles. ! Four (or more) swarming ropes. 

One beam (removable). > 

Movable Appakatus. 

Six portable parallel bars, of equal size. 

Two upholstered horses of movable height. 

Two ditto ditto ditto (for leap-frog). 

One jumping table. 

Eight small spring boardn. 

Eight large ditto. 

Two pairs of jumping boards, without springs. 

Two long rope swings. 

Four round trees, 3 in. in diameter, for laying across horizontal bars. 

Six iron bars, 4 feet long, of different thicknesses. 

Sixty wooden bars. 

Sixty pairs of dumb-bells. 

Eight weights. 

Two poles, 2^in. in diameter. 

The climbing apparatus placed at the back of the room com- 
prises all stationary apparatus not fixed to the ceiling. The 
four horizontal bars are placed in front between six posts, for 
adults and boys, The two others are behindi between four posts. 
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Each set serves as a rest for the hoiizontal ladder, which is lashed 
to the iron bars with iron thongs. In the section (woodcut No, 184) 
all four ladders are shewn horizontally, which would rarely he 
the case in realitj', one pair being generally slanting, the other 




perpendicular. In order to obtain for the bars a permanently 
smooth slide, upiight guides of cast iron with smooth edges are 
screwed oh to the supporting posts. In the back posts this 
guide is made to reach from floor to ceiling, and in the front 
to a height of 9ft. To secure the horizontal bars in position, 
small holes are drilled at iii- 
ten'als of 3iin, for the inser- 
tion of iron pegs. The front 
bars sen'e as supports for llic 
spring-boards, and the pegs for 
securing the cord for the jump- 
ing line. The vertical posts 
are 7ift. apart, to allow two to 
exercise simultaneously. Some 
of the bars are of iron, others 
of wood. Behind tliq front middle posts of the climbing appa- 
ratus, are fixed in tho floor two smaller posts, 5ft, high and from 
9 to 10ft. apart, supporting a beam 15^ft, long and 9io. square, 
at different heights as required. 
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Besides these horizontal bars, are the horizontal, inclined, or 
perpendicular ladders. Also, the beam. 

The sixteen swarming poles are placed in pairs, one behind 
another, down the middle of the apparatus. The whole are 
carefully secui-ed, to ensure safety. 

All round the apparatus there is left, next the wall, a clear 
path of 7ft. for marching. Other climbing apparatus is fixed to 
the ceiling and does not impede passage. 

Nine hooks arc fixed between the swarming-poles and the 
gallery, near p (woodcut No. 185), to which swarming-ropes can be 
fastened. 

In the middle of the room is the giant-stride, and to right 
and left, near r, two pairs of swinging-rings. A third pair of 
swinging-rings, f, r, can be added if the giant-stride be removed. 
The height, 23ft., renders it necessary to lower the fulcrum of 
the swinging-rings by 7ft., which is done by fixing in the ceiling 
four additional slanting hooks from which four thin iron bars of 
difierent lengths run down obliquely towards two perpendicular 
suspended irons, each 7ft. long, joined to a horizontal iron bar to 
which the swinging-ropes are hooked. 

The whole of the above apparatus is for use indoors. 

Having thus called attention to physical education as carried 
on among continental nations, both in open playgrounds and in 
buildings specially provided, and selected good examples of the 
apparatus used in both and considered necessary for its successful 
study, the subject of its introduction to English schools may be 
left to the consideration of all who take an interest in the 
instruction and well-being of the young. The practice of 
gymnastics in properly fitted buildings would not in any way 
lessen the zeal for outdoor games and athletics of the national 
sort. And it might be the means of preparing many youths for 
joining in the latter who would, otherwise, never be able to do so. 
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WAEMING AND VENTIL^VTION. 

Their iusoparable Nature — Import«incc to Schools — Aj>plicatioii iii rdation to 
chool-work— Coolin*^ power of Ghuss — Mtthoils of Warming to be avoided — 
General Piiiiciplos to be adopted — Demand and Supjily — First Cost and 
annual Maintenance— The presence of a Caretaker as affecting System to be 
adopted — Tlie open fire — Different kinds — The Gill stove — German Methods 
— The Hot-water low-pressure System — Cases where it may be economically 
adopted — Practical Usefulness. 

Attention lias ali'cady been called to the influence of proper 
lighting on the eyesight of children, and to its alleged effects on 
future physical development and general health. The subject 
which we now begin to discuss possesses even greater importance 
in its application to schoolhouses. To treat it as two, capable of 
usefully existing in separate forms each apart from the other, 
would lead to no practical result. For our purpose, warmiug and 
ventilation must be treated as inseparable, or, at least, in treating 
of one the other must be always present to our mind. On any 
other principle the arguments would lead us to conclusions of a 
contradictory nature. For instance : The mere warming of a 
room is, in itself, a very simple matter. A brazier of live coal 
placed in the middle of the floor would speedily fulfil the task, but 
we should find ourselves half choked by the smoke and other pro- 
ductions of combustion. In the same way, ventilation, considered 
alone, presents no great difficulty. The omission of doors and 
sashes would probably be found sufficient in practice, but we 
might in consequence suffer from cold. These extreme sugges- 
tions, however absui'd, are only in degree less compatible than any 
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more mature devices having for their object the separation of one 
part of the subject from the other, especially when intended for 
the use of schools. Except during summer weather, when the 
natural temperature of the external air requires little or no 
artificial increase, or may even be higher than the air indoors, and 
when in consequence the element of movement, — the prevention 
of stagnation — alone is required, the two are so interwoven as to 
form at most only separate heads of the same department of 
school hygiene. Wanning is, in the first instance, the more 
important. The cold nature of our climate must always cause" 
it to be regarded as the greater necessity, and, in past years this 
has been conspicuously the case. Yet the mere liability to sudden 
changes of temperature, sometimes causing in a few hours the 
difierence between winter and spring, would alone indicate the 
power of regulating the air indoors to be of no slight importance. 
Added to this is the necessity of removing foul gases, animal 
exhalations, and the impurities mingled with the air by the 
process of respiration. 

We may commence by the assumption that it is unreasonable 
to expect good ventilation without efiectual means of warming, 
and that the best and most complete methods of raising the 
indoor temperature cannot fail to produce ofiensive and unwhole- 
some results, when used without complete power of control and 
wdthout provision for the continual renewal of the air. ** Venti- 
lation '* is one of the words frequently heard in the present day. 
Those who use it should remember that it cannot be satisfactorily 
efiected save by difierences of temperature. Hot air rises by 
reason of its greater levity, while cold air takes the lower place 
from greater gravity. Thus warming is the motive power of 
ventilation. Ventilation is the safety-valve which, by one of its 
functions, prevents overheating, and, by another, provides the 
means of freshness. 

A high state of civilization has not tended to induce greater 
hardiness of race. We are perhaps less able than our forefathers 
to inhale with comparative impunity some kinds of impure air to 
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which they were strangers. The products of the combustion, in 
modem dwelling-houses, of carburctted hydrogen, for instance, are 
so noxious that the use of this gas should always be accompanied 
by thorough ventilation. It should, if possible, bo religiously ex- 
cluded from all sleeping-rooms, or, if used, should be accompanied 
by ventilation more complete than ever. 

The age of the persons occupjdng, and the length of time during 
which the buildings are occupied, arc not without some degree of 
importance. A church may be warmed on the most mistaken 
principles, and may be entirely, or nearly, deficient in ventilation 
with less disastrous results than a schoolhouse. Most of the 
ancient fabrics were so. If wanned at all, the means was probably 
the brazier already alluded to, carried into the building when the 
fuel had become red hot. Modem specimens are little better. The 
respiration of the same air again and again by adults for a couple 
of hours on a Sunday is never so mischievous in its consequences 
as when experienced every day for five or six hours by children 
of tender years. If the freshness and purity of the air breathed 
by older persons has an important bearing on health, — as witness 
the difference between men whose daily work confines them 
much indoors and those who follow an outdoor occupation, — how 
much more in the case of a child kept long in a school-room with 
many others ! If improper or insufficient lighting can be held to 
affect injuriously the general health, how much more the tempe- 
rature and quality of the air which is to enter the lungs, to con- 
tribute by its purity or impurity to the healthiness of the blood 
itself, to affect the skin, and, in short, the whole human frame, 
directly or indirectly. The process of breathing directly tends to 
vitiate the air, carbonic acid being given out with "each successive 
expiration. When confined and accumulated within the four 
walls of a room, it must soon render the air poisonous unless 
carried off by ventilation. The historical case of the Black 
Hole at Calcutta is only an extreme example of this principle. 
Dr. Theodore Beckar, in the programme of the gymnasium at 
Darmstadt, says that each boy emits, in the process of breathing. 
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two-thirds of a cubic foot (the German foot differs little from the 
English) of carbonic acid gas every hour. Thus, in one of our 
single class-rooms, containing 40 children, poisonous gas would 
be produced at the rate of nearly 27 cubic feet per hour, even 
supposing the air to have been fresh at first ! The respiration of 
the same air a second time is always unpleasant. Nature, even at 
this early stage, warns us that a deficiency of oxygen may soon 
become of vital moment. And the warning is given in an in- 
creasingly marked manner at every further stage of deterioration. 
The constant breathing of a vitiated or overheated atmosphere will 
not only affect the whole general health of a child, but will render 
it liable to catch cold from sudden change of temperature when 
emerging into the open air on its way home. Even when occur- 
ring in less dcgi'ee, as in rooms where partial ventilation exists, 
much of the restlessness, inattention and apparent stupidity, often 
observable among the children, is due more to want of freshness in 
the air than to dulness in the scholar. A teacher will find his 
task materially facilitated if earned on in a light, cheerful, warm 
and airy room. However important in all rooms and collections 
of rooms, let us undei'stand once for all that proper "warming and 
ventilation " is seldom of such vital moment as in a school-room, 
and that education cannot properly be carried on in its absence, 
or if carried on, suffers under the most serious disadvantage. 

In considering the means to be adopted for producing and 
maintaining a suitable temperature and quality of air both in 
school-rooms and class-rooms, there is a preliminary condition 
to bo observed which is not without considerable determining 
influence. The whole of the arrangements must be such that 
the proper and full use of the room for teaching purposes cannot 
be in any way interfered with or incommoded. The fireplace, 
the coil or line of pipes, the warm-air gratings, and other agents 
for warmth and ventilation must be entirely out of the way, and 
yet in proper positions for efficient results. If the teacher bo 
compelled to pursue his work all day with the fire close to his 
back, or vdih. a current of hot air whiffing across his face or 
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steadily directed against his legs ; if one part of the class be over- 
heated and the other left shivering from cold ; or if a coil of 
pipesy a fireplace, or an opening for admitting warm air be placed 
exactly where the school cnpboard ought to stand, the result cannot 
be regarded as particularly satisfactory. like the positions of 
the desks, windows, and doors, which have already been shewn 
to involve in their importance skilful or unskilful planning, those 
of all other appliances or necessities must be the result of care, 
thought, and study. 

Bearing this preliminary condition constantly in mind, we may 
next proceed to consider what are the safest and most wholesome 
methods of generating heat, what amount of heating-power is 
necessary under given conditions, and in what manner, and at 
what rate, the constant movement and renewal of air shall be 
e£fected and maiutained. 

The quantity of glass contained in the windows, or skylight, 
has a direct voice in the amount of warming-power required. 
The general request for " plenty of light '' in school-buildings is 
too often answered by the introduction of windows anywhere and 
everywhere. Not only is an unpleasant and trying glare of complex 
lights and shadows thus produced, but in the severe weather of 
winter it is found almost impossible to warm the rooms. The 
power of glass in cooling the atmosphere of a room heated to a 
higher point than the external air is so great that, unless we are 
prepared to adopt a system of double windows, as used conmionly 
in the class-rooms of Germany, wo must not introduce windows 
quite so lavishly as in a conservatory, nor without due considera- 
tion. If wc place them exactly in the proper places, we shall 
find that a less quantity than is generally supposed will aflford 
abundant results. We have already quoted, in a previous 
chapter, the German opinion as to the quantity of window-sur- 
face necessary for work. As to the influence of this surface on 
the temperature of the room, Mr. Hood, in his admirable work 
on Warming and Ventilation, tells us that experiments have 
shewn that one square foot of glass will cool 1*279 cubic feet of 
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air as many degrees per minute as the internal air exceeds the 
external in temperature. Calculating the cubic content of the 
room and the superficial area of window glass, we shall easily 
find on this basis the total amount of cooling-power at work, and 
the corresponding increase required in warming-power. The more 
window there is, the greater the warming-power must be. To 
over-light a room is nearly as bad as to under-light it. 

As to the amount of heating-power practically required in 
buildings, Mr. Hood further tells us that we should calculate for 
warming three and a half to five cubic feet jjer /icad per minute, 
and, in addition, one and a quarter cubic feet for each square foot 
of glass. 

Among the many methods of warming practically known 
among buildings, are a scries which, in their application to 
schoolhouses, must be condemned in the most unequivocal 
manner. Of the most deleterious, or dangerous, and the* most 
carefully to be avoided, are those which may be classified under 
six general heads, as follows, viz. : — 

1. All wanning by means of ordinary gas stoves. 

2. Every kind of stove not pro\dded with a flue for the escape 

of smoke or products of combustion. 

3. Any method which merely warms the same air again and 

again. 

4. Any system by which the air is liable to be vitiated by 

direct contact with overheated metal surfaces. 

5. All methods in which warmth is obtained by water pipes 

heated at high pressure. 

6. All heating by steam. 

The first and second of these require no comment, their objec- 
tionable nature being now pretty well understood and condemned 
by experienced school promoters and managers. 

The third refers to methods which have been, and still arc, 
almost universal in their application to churches, public halls, &c., 
and which are imfortunately not unknown to schools. One of 
these consists of a coil of hot- water pipes placed in a comer, or of 
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lines of pipes carried round the walls, without any provision for a 
renewed supply of air. The coil, or line of pipes, heats the 
particles of air with which it is in contact, and thus transmits 
warmth ; but the principle is merely to heat and re-heat the air 
which happens to be in the room, and which is being breathed 
by the children again and again with the certainty of becoming 
more impure at each respiration. Another system, although 
having its apparatus of heating surfaces placed in the basement, 
yet draws its supply of professedly fresh air from the interior of 
the room or building, and is even worse. (See woodcut No. 195.) 
The heated air lises to the ceiling, and, as it descends by cooling, is 
again drawn down to the basement to be re- heated, and to perform 
the same process as before. The heat is certainly economised, and 
the process may, by some, be ranked as " cheap," but the principle 
is eminently vicious, and the effects on health disastrous in degree 
according to the length of time during which the air is breathed. 

This method, the result of over-zeal for economy, usually 
aggravates its evil by adopting as its means of obtaining heat 
the principle of the cockle-stove in some form, which we have 
condemned under No. 4. The radiation of heat from iron plates 
placed in contact with a furnace (almost always fired violently 
when warmth is quickly required), is also cheap, and also dan- 
gerous to health. The aii' is deteriorated, and numerous in- 
stances could be given, from actual observation, of the bad effects 
produced. 

Water pipes heated by high pressure do not warm the air 
equally. Their average temperature may be taken at 350°, but 
is often, in parts next the boiler, considerably more. The steam 
is prevented from escaping. These three objections point to 
uncertainty of results, deterioration in quality of air, and danger 
of explosion when managed by the ordinary caretaker. If the 
bulk of water contained in the pipes at a temperature of 39° be 
increased by no less than one-twenty-third when raised to 212°, 
or boiling point, the force must be enormous at higher tempera- 
tures, with no provision for the escape of steam. In addition to 
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its other serious objections^ sufficient to exclude it from all school- 
hou^s, the high-pressure system is rather more costly in annual 
maintenance both as to fuel consumed and as to repair constantly 
required. 

Steam warming, however suitable for manufactories where the 
waste steam from the boiler can be turned into iron pipes placed 
around the workshops with provision of final exit to the open air, 
cannot protend to be of use for schools, if only from its trouble- 
some character, and the circumstance that imtil steam is up no 
particle of heat can be obtained. If heating by hot water at 
high pressure can be regarded as somewhat dangerous, steam is, 
from its great expansive power, eminently so. Both require the 
constant charge of an experienced machinist or engineer. 

Generally, all methods are objectionable which deteriorate or 
render too dry the air, which in any way tend to prevent a 
copious supply of oxygen, and which are not capable of simple 
and easy management. 

It is much easier to point out the various systems which are 
bad in principle or in practice, and to determine what we ought 
not to do, than to draw final conclusions as to the course best for 
adoption in each case. The subject of warming and ventilation 
is perhaps the most difficult among all those questions which 
arise in connection with School Architecture. The conditions of 
the problem may easily be stated. The building requires not 
waimth only, or ventilation only, but the two in combination, 
each efficient, thorough and ample. The air for respiration must 
be perfectly fresh, comfortably warm, yet never too warm, always 
in movement so imperceptible as never to be productive of 
draughts. The system should be so entirely under control that, 
when the temperature of the external air changes suddenly, that 
of the internal aii* may be regulated accordingly, and on no 
account allowed to become stagnant or unwholesome. The appa- 
ratus should be capable of warming the building within two hours 
of the lighting of the fires, so that when the children first arrive 
the effects may already be at their maximum. A warming 
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system is frequently pronounced inefficient because the school-room 
is chilly at 9 a.m. At that hour the warming-apparatus should 
be exerting its full power, to be reduced somewhat from time to 
time when the cold air has been thoroughly expelled. 

These desired results may be attained in any one of several 
diflferent ways, according to the building to be treated, to opinion 
on the subject, to proximity to a coalfield, or other conditions; but, 
whatever the course pursued, there is one great principle appli- 
cable alike to every system possible to be devised which we must 
strongly insist upon at the outset, viz., that of demand ami suppli/. 
The removal (or attempted removal) of heated or vitiated air from 
a room by means of an aperture or flue is often supposed to be 
ventilation. It is only a part — a necessary part — of ventilation. 
To be of use, indeed to act at all in the manner intended, such a 
flue or aperture requires that fresh air of at least equal volume 
shall, by some other source placed at a lower level, be admitted to 
the room at the same time. The demand, set up by the outlet 
flue, requires the supply which can only be met by the provision 
of an inlet flue. In all those systems which attempt to warm the 
air of a room without allowing any of the warmth to escape, 
ventilation is entirely lost sight of. None can be really good 
which do not contemplate a continual removal of foul and supply 
of fresh air to the room. To provide such an amount of heating 
power as will admit of a constant movement and renewal of the 
air, the warm fresh supply being admitted at one place and the 
vitiated air being carried out of the building at another, involves 
sometimes a cost so considerable that sound principles are in 
danger of being sacrificed, and school hygiene forgotten, in a mis- 
taken zeal for defending the purse-strings. A large outlay at 
first cannot be avoided if we would have thorough warming and 
thorough ventilation efiectually combined, for, if the foul air be 
continuously extracted, and fresh air continuously admitted, the 
arrangements for warming the latter must be of great power, 
and for removing the former of great extent. True economy 
dictates that only of such methods as are sound in principle, 
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healthful in practice, easy of management, and therefore suitable 
for a schoolhouso, should we take note. 

Here, for the first time, occurs the question of relative expense. 
Among methods all to be classed as sound and good, we have to 
consider and judge between the respective economies of first cost 
as it appears in the price of the building, and of continuous ex- 
penditure as set down in the account of annual maintenance. 

Warming by open fires, whether of wood or coal, has in its 
favour a strong prejudice in the mind of the English people. 
Some part of this may be due to the poetry of long association 
with the hearth and home, but the undoubtedly cheerful appear- 
ance of the blazing grate and its tendency to promote ventilation 
by causing a current of air, form strong arguments in its favour. 
The last reason, though, in favour of the open grate considered as 
a ventilator, must tell against it if regarded as a means of 
scientific and economical wanning. The draught which naturally 
sets towards the fire, carries all the heat up the chimney except 
that derived from direct radiation, of which there is usually far 
less than from a stove standing out from the wall. Again, exact 
results and precise measurements of the warming power of open 
fires are not easily obtainable. The use of any particidar grate 
in a given size of room docs not necessarily carry with it a definite 
amount of heat, for one teacher will become so absorbed in his 
work as to allow the fire to die out, while another may be so 
susceptible to cold as to maintain it constantly in a state sufficient 
for the roasting purposes of a kitchen. 

The erection of schools with command of ftmds sufficient for 
proper maintenance, occurring simultaneously with an enormous 
rise in the price of our staple fuel, marks a fitting time for the 
prosecution of further inquiry into the warming of the new 
buildings with an eye to their cost of annual maintenance. The 
use of coal, not very common before the 17th century, has now 
become so universal as to cause some alarm concerning the 
endurance of the supply. In any event the great price must 
prove a sufficient inducement to study economy \mder this item 
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most strictly. In the Voluntary schools, which in the past have 
done great work for education, the annual cost was often obtained 
with greater difficulty than the capital sum for the first erection of 
the fabric. Limited funds often, in the smaller schools alwat/s, 
forbade the emplojrment of a caretaker permanently, or for the 
whole of his time. He was expected for a small sum to take 
charge of the building, and to earn his main living during the 
day in other ways. The absence of this official became, alone, 
the cause of much prejudice against all methods of generating 
heat artificially. Among other causes operating in the same 
direction were, the adoption of systems bad in principle which 
proved equally bad in practice, and the use of others which, 
although good in principle, had been carried out in an ignorant 
way, so as to become bad in practice. The main cause, however, 
arose from the absence of an officer, whose appointed duty it was 
to look after the apparatus. The school promoter and the 
teacher united in saying, " These artificial systems never act well ; 
there is nothing like the open fire after all." The open fire thus 
took possession, and would in all probability have continued in 
undisputed sway for another generation but for the price of coal, 
the increased size of the new schoolhouses, and the reflection 
that it is easier and cheaper to warm a large building by one fire 
than by twenty. 

The presence or absence of a handy man in charge of the school 
fabric, able, perhaps, to mend a pipe or a window pane, to see to 
the cleanliness and daily flushing of the lavatories, waterclosets, 
and urinals, and to take charge of the heating apparatus, cannot 
fail to make an important difference in our estimate of systems of 
artificial warming as suitable to schoolhouses. The hot-water 
apparatus, with no one to look after it but the teacher — who never 
treated it as a part of his duty, and in fact, never quite under- 
stood the mechanism — ^was naturally liable to disorder at frequent 
intervals. During the Christmas holidays, the water being left 
forgotten in the iron pipes, and having ceased to circulate from 
absence of the accustomed fire, naturally froze and burst its 
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iron bonds if by any mischance a hard frost set in before the fires 
were again lighted. The new era of PubKc Elementary schools, 
in which the building invariably has a caretaker, enables us to 
look on questions of warming by hot water, hot air, or other 
artificial means, in the new light afforded by these new conditions. 
For the first time in the history of English Elementary schools, 
one or other of these systems can be adopted with absolute 
success in action, without fear of accident to teachers or children, 
and with certainty of results as to quality of air, temperature, 
supply, and power of extraction, if only it be tvell considered at first 
and properly carried out. 

In warming by open fires, the first point is to render as much 
of the heat as possible available for the warmth and comfort of 
the room. To this end M. Ganger had applied himself so far 
back as the year 1713, with the result of recommending several 
points which have since become well known. The hollow cham- 
ber provided to the hearth and back of fireplace, for admitting 
air to be warmed in transit ; the angle of 45° as being most 
scientific for refiecting the heat from the jambs ; and the necessity 
of contracting the throat of the chimney, were all urged by him 
at that comparatively remote period. In more recent times many 
kinds of grate have been invented, all having for their object the 
supply of fresh air warmed in its passage to the room by 
contact with some portion of the grate. These agree, generally, 
in warming the fresh air by passing it up through chambers 
formed at the back of the grate and admitting it to the room at a 
higher or lower place. The point of admission is, with some, at 
the front of the grate, with others, at heights varying from 5 to 7 
feet from the floor, and with yet others, nearer the top of the 
room. On this it may be remarked that the point of admission 
must depend on two things ; {a) the volume of air to be admitted, 
and (ft) the method of extraction employed. If there be no other 
means of ventilation than an inlet from the back of the grate, 
and an open fire, and the inlet be placed just above, or at the sides 
of the latter, the fresh air will be drawn up the chimney at once ; 
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and therefore, in this ease, it must be kept sufficiently high to be 
able to rise through the room before being drawn towards the fire. 
If, however, there be a separate flue provided for canning oflf 
the vitiated air, the inlet may bo at the front of the grate, and it 
only remains to provide by its means a volume of fresh air equal 
to the aggregate capacity of the extraction flue and the chimney. 
Where the ventilation depends only on the provisions connected 
with a grate having air admitted in the manner described, some 
provision for summer is necessary also. It is true that, in cold 
weather, the warmed air will ascend to the ceiling, pass across to 
the other side, descend as it cools, and, as a vacuum below is 
created, will finally bo drawn up the chimney. In winter, this 
means of extraction will generally be ample, and the heat will 
be well utilized. In summer, however, the motive power of the 
fire is absent. Cold, fresh air will be admitted, instead of warm, 
through the chambers at the back of the grate, but the vitiated air 
will not be drawn up the chimney. It will be necessary, therefore, 
with this system, to provide extraction flues for summer use only, 
capable of being kept closed in cold weather. Where the use of 
extraction flues is contemplated for the winter months also, the 
ventilation will be more perfect, but, as a greater volume of fresh 
air must be admitted, so a more powerful stove must be used. 
The material of whieh the back of the grate is made, and with 
which in its hot state the air comes in contact, varies with 
different manufacturers, some preferring iron and some fireclay, 
but all adopting flanges or gills to increase the amount of heating 
surface. Fireclay has an advantage over iron in not readily part- 
ing with heat. Thus, air heated by contact with surfaces of hot 
fireclay or brick, is not so liable to be impaired in quality as when 
passed through a nest of hot iron plates, especially if the latter 
are so arranged that overheating is possible. This danger is 
sometimes avoided by making the iron back of considerable thick- 
ness, and sometimes by admitting the air in large quantity, ac- 
cording to the size of the grate and the room to be warmed. The 
point of temperature at which air becomes deteriorated for 
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purposes of respiration by contact with heated surfaces of any 
bind, lias never been clearly established. Some have placed it 
as low as 170°. Others hold that until boiling point, or 212° 
be reached, there can be no possible danger if the original air 
be free from particles of animal or vegetable matter liable to 
decomposition. 
Among grates which appear to be suitable in greater degree 




than others for school purposes, which have teen prominently 
before the public, and which are all designed in reference to the 
wanning of air in its progress to the interior of the building, may 
ba instanced the Qalton, the Manchester, and those bearing the 
names respectively of Boyd, Fierce, and Longden. The two Gist 
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have the same general aim ; the fonncr ia more complicated and 
is said to be liable to smoke, wliilc the latter has the merit of 
simplicity. The Manchester grate also aims at considerable 
results by the bold use of iron as a hcating-smface, combined 
with the precaution of such a thickness of back as greatly to 
diminish the possibility of over-heating and deterioration of air 
in its passage to the room. 

The Boyd grates arc of several kinds, all remarkable for their 
great power and the large volume of warmed air which, by their 
means, can be brought into use. Woodcut No. 188 shews, of 
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the medium size, the appearance and construction of one kind, 
which is manufactured of three ^crcnt proportions and degrees 
of power. In every case the warm air is admitted to the room 
immediately above the fire, and experiments have shewn that 
owing to its considerable volume it is not immediately drawn up 
the diimncy. 'Where the position of the fireplace does not occur 
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in an external wall, a trench leading to the back of the grate 
must be formed for admission of fresh air. The back and sides, 
in contact with the fuel, are of firebrick, but are firmly held 
together and connected with vertical flanges or gills by sheet- 
iron attached behind. The amount of air admitted through the 
front of the grate is regulated by a flap, which can be screwed 
up or down at pleasure, and which should always be kept shut 
until the fire has become hot. Where position, and the work to 
be done, will allow, t\vD or more rooms may be warmed by one 
of these grates, thus effecting an economy both in coal and daily 
attendance. 

The requirements of some of the larger London school-rooms 
caused an adaptation of the Boyd grate to be made to the new 
circumstances (woodcut No. 189). Greater power was obtained 
by utilizing the hearth, as well as the back and sides, as a 
warming surfiicc, and by fitting flanges or gills to the whole in 
such a manner that the fresh air must of necessity pass over a 
large proportion of surface before entering the room. 

The Pierce grate — an old invention — is, like the Manchester, 
marked by much simplicity. It differs from all the others, ex- 
cept one, in using fireclay, rather than iron, as a heating-surface, 
and claims as a result superior purity in the air. The sides and 
back containing the fire are of fireclay, and the air-chamber is 
arranged with fireclay flanges over which fresh air is admitted. 
In the use of these grates the warm air is usually admitted to tho 
room at a height of six or seven feet from the floor. 

The Longden grate, as the most recent invention, has had the 
least proof from actual experience of its merits. It differs in 
several important respects from any of the preceding, in par- 
ticular, in aiming at the economization of fuel by the size of the 
fire-box and the consumption of smoke. A Section and Plan 
(woodcuts No. 190 and 191) are given to shew the method of 
construction. The bottom, made of iron in the other cases, is 
here of fireclay perforated \\ith round holes smallest at the upper 
surface. The smoke and flame pass into a shallow flue formed 
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between an iron frame and a fireclay back, and the former iB 
expected to be consumed in the passage. The fireclay back is 
flaoged, and the heating surface, hero 
also, is free from contact with heated 
metal. The two arrows shewn on 
the plan arc intended to represent 
the direction of the fresh air which 
would be admitted by trenches, com- 
municating with the outside. 

Stoves standing on the floor inter- 
fere so much with the working of 
a school that this reason alone is 
sufficient to prevent their frequent 
adoption in new buildings. Another 
reason, equally sufficient to an archi- 
tect, is the difficulty of dealing with 
the smoke flue, as well as with tho 
stove itself, in such a manner as 
to avoid unsighUiness. Stoves are 
commonly adopted for warming 
easily and effectually large rooms 
hired for a limited period, or for 
Bueh as are only likely to be occu- 
pied during the term of a short lease. Chief among them — 
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indeed alone for school purposes — stands the gill-stove. This 
is of two principal kinds: one known as the Oumey, whioh 
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is circular in fona ; another, cttlled tho Stadio, which ia com- 
monly of a barrel shape. Gill- 
slxives possess an enormous ad- 
vantage, vhero Tcry large rooms 
ore to be warmed, in that a 
minimum amount of heat is 
wasted. Tho common objcctioa 
that they dry the air unnaturally, 
can be met by the provisioa of a 
trough of water at the bottom, in 
which the gills stand to the depth 
of a few inches, thus supplying 
by evaporation the moisture of 
which the air bad been de- 
prived- When placed on the floor, 
unless very near a wall, a down-cast flue becomes necessary for 
the smoke. This kind of chimney always requires in up-cast at 
least twice the length 
of that which had 
been found necessary 
in down-cast, without 
even then being quite 
certain of draught. 
Further, at the lowest 
point of the down-cast 
portion tho soot must 
be cleared out very 
frequently. If it be 
desired to adopt the 
gill-stove for use in a 
new schoolhouse, let 
it he placed under- 
ground in a chamber 
provided for the pur- 
greater, the complaint of 
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pose. Tho heating result will then be 
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UBsightliness mil disappear, tbe working of the scliool vill not 
be inconvemenced, and the down-cast flue will no longer be 
necessary. The objection remains that the aii so warmed will be 
impure unless the water-trough ia which the stove stands be 
continually replenished from time to time as the evaporatioa 




A. Floor of building. 
& Appuntus room. 



buHdUv. 



causes it to disappear. No caretaker could be relied upon to do 
this certainly and regularly in the cellar, where any check by 
occasional supervision is out of the question. Nor yet could we 
be certain that, to save himself trouble, he would not over- 
fire. The gill-stove in its ultimate condition is thus reduced, 
however regretfully, to a place in Class No. 3, page 268, 
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among the things to be avoided, so far as new buildings are 
concerned. Yet, in cases where it can be used near a wall 
so as to avoid the 
down-cast fine, without 
loss either of conveni- 
ence or of appearance, 
with provision of fresh 
air admitted from the 
exterior (woodcut No. 
193), and with the 
water-trough attended 
to with certainty and 
regularity, the gill- 
stove will be found a 
powerful, efficient, and economical means of warming. 

The collection, in modem times, of criminals and persons 
afflicted with disease of mind or body, in buildings of immense 
size, has rendered necessary some dt^ee of scientific attention 
to the warming and ventilation of such buildings. Hence, in 
our various prisons, lunatic asylums, and hospitals may he found 
gome of the best examples of different methods on a largo scale. 
A similar necessity has now arisen in respect of largo town 
schools in consequence of the increase in the size of the 
buildings. Children are collected in large numbers under one 
roof for purposes of training, and, in degree, the warming and 
ventilation assumes the importance of that applied to a hospital 
or gaol. 

The abandonment of the open fire as the source of heat, must 
bo invariably accompanied by increased provisions for inlet and 
outlet. In applying any system of artificial warming to a largo 
schoolbouse we must be careful that the ventilation is ample, 
and that a condition of stagnated air is impossible. This can 
only be effected with certainty by gathering together all the outlet 
flues to one common shaft placed in a central position in the roof, 
and by applying the artificial extracting power of gas, hot water. 
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or other means. Fire is the most cflfectual agent, but the trouble 
of maintaining a fire at so great a height from the ground renders 
it practically out of the question. Air, when expired from the 
lungs, flows upwards because of its greater heat and consequent 
lightness. Each exit-flue should therefore carry off the vitiated 
air at the highest point of the room, where the heat is greatest. 
Each inlet should supply copious volumes of warm fresh air as 
near the floor-line as may be. With such a system carried out 
thoroughly, the small amount of carbonic acid gas which will 
have separated itself from other impurities, become cold, and 
settled to the bottom of the room, may reasonably be left to 
itself. 

The amount of fresh air to be continuously admitted requires 
some consideration, for on it depends the amount of warming- 
power to be provided, whether by open fires, hot water or other 
means. Calculating the movement through the inlets to be at 
the rate of 150 feet per minute, from 15 to 20 cubic feet of 
air per child per minute is required to pass into the schoolroom 
in a ceaseless stream. 

Germany, never famous for the ventilation of its buildings, is 
now paying much attention to the subject in its schools all 
through the country. The sj'stems are various, and generally 
comprise one for winter use and another for summer, as in the 
new Luisen Schule at Berlin. The warm-air inlet is always 
about 6' C" from the floor, so as to clear the boys' heads, but tho 
extraction is from the bottom of the room in winter and the top 
in summer. "When there is an equalizing chamber the extrac- 
tion is always from the bottom. An inspection of the heating 
chamber in the basement story of a new Paiish School in Frei- 
dens Strasso, shewed that the apparatus was divided, on account 
of the size of the building to be warmed, into two portions. The 
principle of generating heat was not specially admirable, being 
that of flanged flues of iron, coming under the same category 
(No. 4, page 268) as the gill stove, but with liability to a still 
greater amoimt of overheating. In the class-rooms three gratings, 
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each having a surface of 12" by 12", were visible. One at the 
usual height of 6' 6" was the fresh-air inlet. The two others 
were placed in the opposite wall, one, about six inches below 
the ceiling line, was said to be the extraction, the other, in the 
same wall about a foot from the floor, formed the opening into 
two flues, one leading upwards, the other downwards, and 
forming respectively a second inlet and outlet available for 
occasional use. The second inlet was said to be used chiefly to 
obtain heat more rapidly, or in greater volume, in very cold weather 
or in the early part of the day. The second outlet was doubtless 
devised with some vague idea in reference to the carbonic acid 
gas lying near the floor, for the motive power of the extraction was 
of the weakest kind. Too much dependence is sometimes placed 
on the difierence in temperature between the air of the room and 
that outside. The hotter and lighter air will, no doubt, be forced 
out by the denser fresh air admitted, but the action is often of 
a feeble sort. If the air outside be hotter than that inside 
the room, the extraction flue, unassisted by any artificial power, 
will either cease to act or will act the reverse way. Sometimes 
the direction of the wind may be used as a means of forcing in 
air, and thus securing more rapid removal of the vitiated. In 
some of the recently erected Berlin schools, air is admitted by 
brick channels, while the polluted air is carried out at the 
opposite side. In Appendix A, at the end of this work, will be 
found some account of the methods of warming and ventilation 
employed in the King William Grammar School at Berlin. 

Warming, by means of a hot- water system circulating in iron 
pipes at a low pressure, is often used by carrying the pipes 
themselves into the various, rooms. This is imsightly, and, 
unless fresh air is by some means admitted directly to the sur- 
face of the pipes, so as to become warmed in its access to the 
interior of the room, the principle is merely that which we have 
already condemned under head No. 3 (page 268). Considered 
in reference to schools, this system under the most favourable 
circumstanees ia not the best. The various stories of a large 
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building cannot be warmed equally, because of the tendency of 
the heated water to rise at once to the highest point, unless 
separate pipes be taken from the boiler to each floor. And 
the pipes themselves (supposing fresh air to be admitted over 
their surface) are always more or less in the way. 

The collection in one chamber in the basement of all the pipes 
has a disadvantage in necessitating the provision of a somewhat 
larger heating sui-face. But its advantages are very great for 
our purpose. The pipes are quite away from the daily working 
of the school, and, being all together, can be repaired at any time 
most easily. The warmed air can be admitted, by flues formed 
in the walls, at any point. And the temperature of the school 
can be lowered, when necessary, by fresh air admitted direct to 
the flues. The same principle which would dictate separate pij^ea 
from the boiler to each floor, in this system points to the necessity 
of separate ///<»«, if we would avoid the heat being all sent to tho 
highest story. This kind of warming was advocated by tho late 
Mr. H. C. Price, who, instead of ordinary pipes, used a series 
of flat vessels about 3 feet square and 2 J inches thick. His 
system, as carried out by the present firm in many of the larger 
schoolhouses in London, and combined with ventilation, is as 
follows (woodcut No. 194) : The apparatus consists of a boiler 
connected by flow and return pipes with a number of the flat 
vessels placed vertically in a chamber so as to allow a thin stratum 
of air, admitted in large volume at the lowest part, to pass 
between and become heated. The heated air escapes from tho 
top of the chamber (through large main flues in very large build- 
ings) to the flues which conduct the heat to the several rooms. 
The apertures are placed vertically near the floor and fitted with 
valves controllable at pleasure. Exit flues communicate, from 
the highest points of the rooms, with one large central extraction 
shaft, heated by a small group of hot water flat vessels, similar to 
those already described, and fixed in the highest part of the shaft. 
This artificial extracting power is heated by a small separate 
I>4)iler, and can therefore be worked alone in summer when no 
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warming power for the building is necessary. In this respect the 
system offers an advantage over the ventilating grates^ which are 
good for winter but provide no ventilation in summer. 

Much of the success of this system depends on the freshness 
and purity of the air admitted at the main source before it enters 
the heating chamber, and on the amount of ventilation provided. 
By the low-pressure system used, the water in the pipes, at its 
hottest, never exceeds 212^, and the pipes or vessels themselves 
with fresh air constantly passing over their surface cannot usually 
maintain a temperature of more than 200^. If the air admitted 
be charged with particles of animal or vegetable matter, these 
may be gradually decomposed, and, with insufficient ventilation, 
would soon render the room offensive. Hence arise the two 
necessities pointed out, which should always be carefully attended 
to in work. It is important to note that the aggregate area of 
the inlet flues should always bo rather in excess of the outlet, — 
the supply should be somewhat greater than the demand, — and 
the latter should either be of exactly the same length, or should 
terminate in a larger common flue of the kind already mentioned. 
This method, sound in principle, has been proved efficient and 
healthful in practice. The most economical apparatus for warm- 
ing by hot water must always be that which contains a large 
body of circulating water, and which by reason of its volume takes 
a long time to cool. It is not, however, that of the smallest first 
cost. 

In its application a few simple rules are to be noted. The 
inlets should never enter a room through the floor. While 
admitting the warm fresh air at as low a point as possible, the 
gratings should be placed vertically within two or three inches 
of the floor. Hot air rises quickly enough, without artificial 
assistance tending to shoot it at once up to the ceiling. Thus a 
horizontal dii*ection should always be given in the first instance, 
as far as possible. Again, floor gratings invariably become a 
too eonvenient dust-hole, whatever pains be taken to the con- 
trary. The position of the inlets should not be too close to the 
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desks, but at the ends or the opposite side of the room. That 
of the outlets should be in the ceiling — ^not the wall — and as 
far off the inlets as possible, so as to secure a current through 
the entire room. It should be remembered that air in move- 
ment, unless very hot indeed, generally feels chilly, and is 
liable to give cold. The openings should be numerous and well 
distributed. 

The point at which the open fire should be superseded in favour 
of an artificial method of warming, is not easily described, although 
in practice it is not difficult to determine. When we have to deal 
with a school for 1,000 children, placed in three stories one above 
the other, no doubt arises. The latter is the more economical, 
both in first cost and in permanent maintenance. On the other 
hand, the warming of an Infant school for 120, does not warrant 
the expense of an apparatus. It is in every way better to use a 
couple of little fireplaces, and to utilize their heat well. Between 
these two instances we may gradually approach, deciding each 
case according to the ease and inexpensivencss with which a 
system can be applied, until we reach a debateable land where it 
is impossible to say that one course is better than the other. In 
oases under this head, the doubt may be decided in favour of that 
sj'stem which is best for the daily work of the school and gives 
least trouble. Generally, experience has shown that for schools 
of three departments containing a total of 500 children, the open 
fire is yet the best. Also that an artificial system is preferable 
for numbers of 750 and upwards. The instances between these 
numbers can only be decided by the peculiarity of their plan. 
In the future, when more experience has rendered possible a 
doser comparison, the decision may be arrived at with greater 
certainty. 

Even for a school of 750 children the//*s^ coat will often be 
least if the open grates be adopted. For the annual expenditure 
a different tale will be told, and, if we have adopted a kind of 
grate with a large power of consuming fuel, the yearly bill may 
be appalling. For establishments of this size there can be little 
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doubt that, in spite of prejudice and the natural desire to keep 
down the cost of original construction, well contrived systems of 
artificial warming and ventilation will eventually be found the 
best. At present, the misfortune lies in the small number among 
architects and manufacturers, who will take the trouble to devise 
and carry out good systems in a scientific manner. 

The foregoing has been written with a full knowledge of some 
of the various methods of warming and ventilation recommended 
by different medical men. 

One has suggested that the floors of a schoolhouse should be all 
warmed by flues on the principle of the old Roman hypocaust, 
and that the ceiling should be entirely of perforated zinc, through 
which cold fresh air should be constantly admitted to the room. 
The Romans themselves found the hypocaust to be very 
expensive, and, in their time of greatest luxury, it was only to be 
found in the houses of the rich. The use of the chimney was not 
then well understood. So soon as any responsible architect has 
carried out the suggestion in any new building, we shall inspect 
it with every desirelto learn. Another has written a pamphlet in 
which one of the points held to be essential is that none of the 
windows of a room should be made to open, and that water-closets 
should on no account be provided with windows. A third has 
also published a pamphlet in which the burden of the argument is 
directed to establish as a basis or principle that all warmed air 
should be admitted at the top of a room and extracted at the 
bottom. 

Medical men seldom speak or write on the subject without 
displaying much scientific knowledge. The application of such 
knowledge in a useful, practical and simple way to the ordinary 
modem building is not so successful. PrimA facie common sense 
does not endorse the hypocaust. People must have windows — 
windows capable of being opened — in all water-closets and in all ^ 
rooms. The theory of extraction from the bottom instead of the 
top may be scientifically and theoretically the best, but it is 
practically inapplicable to a schoolhouse. It may be perfectly 
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true that the oirculation of air in a room should be as constant as 
that of blood in the body. In practice it can never really be so. 
We go to sleep and forget all about the circulation of the blood, 
which continues its action without attention. If we go to sleep 
and forget the duties of the stoker, the fires die out and the 
warming power also dies a natural death. In all systems of 
warming and ventilation, the practical and working daily use 
must have a voice in the arrangements. Extraction from the 
bottom requires, from its great friction, so enormous a motive 
power as to bo out of the question except in buildings of very 
great size, and, for school purposes, affords no advantages 
sufficient to compensate for reversing the order of nature. 

We have endeavoured to place in a short, compact form, 
some of the leading principles whieh govern the subject both in 
its scientific and practical aspect. To do more than this, to lay 
down dogmatically that any one system is the best under all cir- 
cumstances, would only be an evidence of quackery. In each 
case and with each fresh set of conditions, the architect should 
exercise his own judgment, and should invariably entrust tho 
carrying out of the work to some engineer specially accustomed to 
the kind of appliances and arrangements proposed to be used. 
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THE BOAED SCHOOLS OF LONDON. 

Exceptional cue of Loudon— Boacd fonned without option by the Act— No 
■tatistica— ProceedingB taken to obtain these— Schools erected liefore their 
completion — Old Cattle Street School — Harwood Rood School — Its architec- 
ture— Agitation fat FrusBian Bjstem— Johnson Street School — Its planning 
— Resnlts^New North Street School — Its plan and abandonment — Win- 
atuilcj Road School— The slums in which some are placed— Esgle Coort — 
Angler's Gardene — Style o( architccturo suited to London Schools— Wor* 
ningtoD Road, Aldeuham Street, Orange Street, and West Strcot Schools — 
Variation in stjlo — Camden Street and Mansfield Place Schools— Ono-story 
School at llavcratoclc Hill. 

The vast and increasitig amount of ignorance prevalent among 
the lowest clasa of population in the largest towna of England which 
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no ordinary eflforts seemed able to reach, induced the legislature 
to pass, on the 9 th August, 1870, " An Act to provide for public 
Elementary Education in England and Wales/' While enacting 
generally the provision of sufficient accommodation in every 
School District, and the election of a School Board in cases whore 
a proved deficiency was not supplied by voluntary means, the Act 
treated the condition of the metropolis as beyond all doubt, 
directed the creation of a "School Board for London," and gave 
the Board positive instructions to " proceed at once to supply their 
district with sufficient public school accommodation."* No time 
was lost in proceeding to an election, and the Board thus estab- 
lished proceeded to obey the peremptory orders of Parliament. 

At the outset of their work it became necessary first to form a 
correct list of efficient Elementary schools and thus to estimate 
the total amount of existing accommodation. Secondly, to 
ascertain the number of children who ought to be in regular 
attendance at Elementary schools. By subtracting the first 
number from the second, the nctt accommodation required in 
buildings to be newly erected would be arrived at. Following 
the ordinary calculation that school-children formed one-sixth of 
the population, the gross number arrived at was 560,000, and the 
existing accommodation having been shown to be for 308,000, the 
balance amounted to no fewer than 252,000 children still to be 
provided for. The enormous cost involved in the erection of new 
schoolhouses for so large a number induced the Board to institute 
for themselves a searching investigation into the facts. With the 
aid of the last census they obtained the name of every child of 
school age who slept in London on the night of April 2nd, 1871, 
and set on foot a house-to-house inquiry as to the circumstances of 
each child. The residts of this stupendous and protracted labour, 
as set forth in a large blue book, enabled the Board to arrive at 
a determination to build for 112,000 instead of 252,000. 

During these proceedings many schools had been voluntarily 
transferred from their former management to that of the Board ; 

* Elemeatary fiducflktioa Act, 83 k 84 Yiot, s. 87 (7). 
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temporary premises for the more pressing districts were provided ; 
and, finally, at the instance of Lord Sandon, it was determined to 
baild a first batch of twenty schools in the most destitute districts 
without waiting the result of the laborious statistical investigation. 
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Of these the first which we select for illufitration was in point of 
time the first to be opened, its site and numbers having been 
determined on the advice of the rector of the parish, then also a 
member of the School Board, The woodcnt (No, 197) which 
stands at the head of this cbapt«r shows the kind of neighbour- 
hood — one of the poorest in Wbitechapel — in which it is located, 
and which is only reached by threading the way along the narrow 
wretched lanes leading out of Commercial Street. 
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Tho ncTT building erected in Old Castle Street^ WMtecIiapel, 
from the designs of Mr. Biven, is, in point of aichitectaral 
character, (-woodcut No. 198) 
extremely plain, as befitted tbe 
site. The main block contains 
in height two stories of school 
and one of playground. The 
minor projections or wings are 
of one story, and contain (wood- 
cut No. 199) the two Infant 
Echoob, the class-rooms belong- 
ing to which in both cases 
occupy a portion of the space 
of the ground, or playground, 
floor of tho Graded schools. 
The caretaker's apartments are 
similarly placed under another 
The remaining covered space is devoted to playsheds. 
Tho general plan is symme- 
trical and intended for the 
separate charge (if thought de- 
sirable) of the Infant schools 
as well as of each division of 
the others. The building pre- 
sents, in fact, tho plan of a 
school of six separate depart- 
ments. On tho first floor (wood- 
cut No. 200) a room in a central 
position commands, from a bay 
window, the whole of the play- 
grounds and playsheds. On 
this fioor arc tho junior schools 
for boys and girls. The second 
floor (woodcut, No. 199) contains the two senior schools and a 
large room, lighted partly from the top, and intended for instruc* 
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tion in drawing The priuciplo of irarming adopted ia this lai^o 
ediool is that of direct radiation bom open firce. The site, 
including a further portion not shown on the plans, occupies an 
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area of 36,010 square feet, and cost the sum of 11,500/. The 
huilding contract, ezclusivc of furniture and fittings, amounted to 
9,755/. The accommodation, allowing 8 square feet per head in 
in&nt schools and 9 feet in others, is as follows. — 

Infeataohool 2J0 

Do. 240 

Junior Boja 108 

Do. Girls 108 

Senior Boys lOQ 

Do. Girls 198 



Total , 



1273 
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It should be noted that, in the statements of accommodation 
accompanying the plans of the various schools, the numbers given 
are not those of the children for whom seats are provided. The 
calculation is based on tho provision of 8 feet superficial of 
internal floor-space for infants, and that of 9 feet superficial for 
boys and girls. The clear height is always 14 feet, so that each 
infant has an allowance of 112 cubic feet of air space, and each 
child in the Graded schools 126 feet. The figures properly repre- 
sent the maximum, not tho " average " attendance. Calculated 
simply on the scats provided, the Graded schools would show a 
superficial area of at least 10 feet to each child. 

The statement of cost includes always the building, the lavatory 
and cloak-room fittings, the warming and ventilating apparatus, 
the boundary walls, and tho completion of the surface of the play- 
grounds by tar pavement. Furniture, such as desks, tables, &c., is 
not included. All school apparatus is, of course, also excluded 
from such estimates. 

In the various examples here given of the new Elementary 
schools of London, it may be mentioned that the building material 
used is always brick, generally the London "stock" brick, 
relieved by some intermixture of red. The stock-brick, if well 
burnt, is much harder and less porous than the Suffolk, or other 
red brick, and is therefore more impervious to damp, although 
the latter is infinitely preferable in point of appearance and colour. 
Only two or three, out of a hundred new schoolhouscs, are wholly 
of red brick. 

Among these is the subject of the next illustration (No. 202) 
erected, from the designs of Mr. Champneys, in Harwood Road, 
Fulham. Close proximity to a large open green, known as Eel 
Brook Common, gives the red colour of the brickwork an enhanced 
value t(3 the eye of the artist. The style in which the building 
has been thought out is a quaint and able adaptation of old 
English brick architecture to modem school purposes. Apart 
from the opinion, which may be termed that of fashion, because of 
its temporary nature, but which runs for the moment headlong 
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after the favourite style, even when carried out in the most 
tasteless and unmeaning manner, this building must be r^arded 
as possessing decided arehitcetural character. The war between 
rival styles has raged so long that we are in some danger of for- 




UAUWOUD BOAU OCUOOL, 



getting the existence of certain broad first principles common to 
the great architecture of all times and countries, and which are 
certainly never absent from the more conspicuous and represent- 
ative examples. Among these first conditions of architecture 
must bo ranked a regard for good form, good proportion, good 
grouping, and, above all, good architectural character and good 
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colour. A large proportion of modem buildings exlubit a total 
want of these essentials and sometimes of others, not mentioned, 
which, if based on any artistic intention, aim rather to attract the 
eye by startling norelties than to produce enduring impressions. 
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The design in question must rank as thoughtful and artistic 
work, whatever may be our individual prcfereuco as to style. 

The plan of the Harwood Eoad schools (woodcuts Nos. 203, 
204, aud 205) is little more than a parallelogram with one pro- 
jecting class-room. On the first fioor a special room is provided 




for instruction in drawing, to which is attached a small octagonal 
staircase for access to the boys' department situated on the floor 
above. A door is provided from the girls' school-room to the 
landing. Thus the drawing class-room can be nsed alternately 
by the boys and the girb. 
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Li cairyuig oat the bmldiiig the arrangements have been 
exactly reversed, and our illustrations may be somewhat perplex- 
ing unless it ia explained that the plans (Kos. 203, 304, and 
205,) give the original disposition on the ground, vhile the 
view (woodcut No. 202) ia drawn from the actual bnilding. 

The area of the site is half an acre. Its purchase-money was 
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1,600/. And the contract for the building, excluding furniture, 
was taken at 5,716/. 
The accommodation is as follows : viz. :~- 

In&uts 269 

Boys 219 

Oiila 219 

Total 727 

Soon after the work of supplying the deficiency in accommoda' 
tion had fairly begun and several new buildings were already in 
progress, attention was drawn to the great difference in method 
of planning between that existing and proposed to be still followed 
in England, and that pursued on the coatiuent. On all hands it 
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appeared to be admitted that the English system possessed an 
advantage in the greater economy of teaching power. The 
advocates of the German system, however, urged that the best 
method, not the cheapest, should be adopted for the new schools 
of London, and claimed the superiority, as tested by results, for 
the foreign schools. After much consideration it was determined 
that the arguments were of sufficient importance to justify an 
experiment in the erection of a complete specimen, and that 
therefore a schoolhouse should be built consisting of separate 
rooms, each requiring the employment of a separate and fully 
qualified teacher. It was further held that the system could 
never be successful in this country without the addition for the 
use of the Graded schools of an assembly hall, and that therefore 
the school to bo built should be of a large size, so as to distribute 
the extra cost of the haU over a large number of class-rooms. 
The hall, although in some sense corresponding to the Aula of 
Germany, is larger in proportion to the size of the school, and is 
really intended for the assembly of all the children of the Graded 
schools at one time, instead of merely serving for the occasional 
examination of one or two classes. The number of children, — at 
first fixed at 1,000 — was in view of the above reason and of the 
great necessities of the neighbourhood increased, and it was finally 
decided to build for 1,500. 

The Jonson Street school at Stepney, therefore, as finally 
carried out from the designs of Mr. T. R. Smith, is of consider- 
able size. Its external architecture (woodcut No. 206) is of simple 
Pointed character constructed of grey stock brick, with a sparing 
intermixture of stone : such simple architectural features as are 
introduced being almost wholly in brick. It possesses two 
features diflferent from — indeed never found in — its Prussian 
model. One is the presence of an Infant school, which here 
occupies the whole of the ground floor (woodcut No. 210) except 
a certain portion not required for school work and therefore 
devoted to an equally usefid purpose as covered playground. 
The other is the utilisation of the hall itself for two of the daily 
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classes. One of these classes may, from the position of the hall 




BTBEET SCHOOL, BTEPSEY. 



in reference to the class-rooms, be held at one end, and the other 
in a gallery provided for the purpose. The Qerman principle of 




OF SECOITD FLOOX. 



lighting from the left side of the children is strictly carried out, 
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although other lighting is introduced in tbo case of Gome of the 
rooms. The class-rooms either enter from tho hall direct, or from 



208.— PLAN OF FIRST ElOOn. 



the landings in immediate contiguity thereto. The general shapo 
of the building does not follow the n^ular parallelogram seen in 
some of the examples already alluded to in the pre\'ious chapter 
on German schools. The girls and infants enter from one street, 
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and the boys from another. The infant department is divided 
into two schools, each with its separate school-room and two 
class-rooms, ita cloak-room and lavatory, hut tho covered play- 
ground is common to both. From its great size the school 
required two entrances to each of the Graded schools and two 
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staircases. The arrangemeiiU are not those of a senior and 
junior department to eacli sex, as commonly understood, but 
approximates thereto as nearly as the class-room system 
admits. 

The ground story, devoted to infants, is 15 ft. in clear height, 
and a mezzanine has been introduced into one part, as shown 
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by woodcut No. 209, by which a caretaker's house, teacher's room, 
and lavatories have been economically obtained over oi&ces, 
covered playground, &0., not requiring the full height given to 
tho general story. 

Including the two classes obtained, as above described, in the 
ball, and again calculating the internal area at 8 ft. superficial 
for infants, and at 9 ft. for other department, the total accommo- 
dation appears as follows : viz. : — 
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Infants 575 

Girls 640 

Boys 560 

Total 1675 



The area of the site is three-quarters of an acre, with two front- 
ages at opposite sides^ each to a separate street, the ends of the 
building both abutting on land soon to bo covered by small dwell- 
ing houses. The land was purchased for 3,000/., while the cost 
of the building amounted to about 12,600/. The great size of 
the latter rendered any other than what wo have called an 
"artificial" system of warming and ventilation out of the 
question, and it accordingly presents what is believed to be a 
good specimen of the method — described in a previous chapter — 
of warming by means of hot water vessels placed in the basement, 
and heated at a low pressure, and of ventilation by means of 
numerous outlet flues leading to one common shaft, and supplied 
with motive power for extraction. 

The Jonson Street school cannot, when critically considered, 
be regarded in the light of a success which invites general imita- 
tion. One noticeable defect is the smallness of the accommoda- 
tion for infants as compared with other departments. Another 
lies in the enormous aggregation in one building, rendering 
necessary the covering of too great an area of population, and the 
bringing of children every day from great distances, a principle 
condemned in its application to Elementary schools by the ex- 
perience of aU Europe. A third consists in the comparative 
uselessness of the hall. The last arises from the great annual 
cost of the teachers involved by the s)'stem of class-subdivision. 
The experiment shows that, for our purpose, the German system, 
if carried out on a large scale, bears its own condenmation in its 
size. If attempted with the ordinary numbers it would present 
at all points an inferiority to the English method, unless its 
teaching-results can yet be shown to be of a decidedly higher 
order. 
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Our next example represents the outcome, in general arrange- 
ment, of an endeavour to carry further tho science of school 
planning by uniting or fusing together the best points of the class- 
subdivision system, and those more exclusively English, and also 
to provide for collecting on special occasions tho children of 
several neighbouring schools. Tho first experiment in a new 
direction had shewn a considerable increase in salaries rela- 
tively to numbers taught, arising from the numerous certificated 
masters and mistresses required to work a system of instruction 
depending on the entire separation of each class in a separate 
cJass-room. Tho first cost of the building had not proved propor- 
tionately large owing to its great size. The London experience 
however, of schools built to accommodate more than 1,000 
children soon showed, here as elsewhere, that the area of population 
which they were intended to cover involved distances too great 
for tho younger children to walk in all kinds of weather. 
Smaller establishments thus asserted their superior claim to 
adoption and came into favour. Schoolhouses for 700 to 800 with 
the use of the hall also, could not be produced on the separate 
dass system except at much greater outlay, and, as the latter 
continued to be regarded as indispensable to English methods of 
teaching, tho adoption of the foreign plan could only be considered 
desirable in the solitary school in each division of the metropolis 
where special arrangements might justify a special scale of expen- 
diture. 

The building proposed for New North Street, Shoreditch, 
belonged to this latter class. In that neighbourhood it was re- 
solved to adopt the separate class system combined with the ad- 
vantages of a hall, and to provide means for throwing hall and 
class-rooms together into one great space where great assemblages 
for children might at times take place for special purposes. 
Owing to contemplated changes in the neighbourhood involving 
the demolition of a largo number of dwelling-houses of tho 
poorer kind for the construction of a new street, it was found 
that great disturbance to, and partial removal of, the very popula- 
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tion for whom the school was intended vould ensne. The erectioQ 
of the large building 'was thcreforo abandoned in favour of a 
more modest Bchemc. Its provisions, boweTer, contained the only 
example of this particular idea, and its plans may be bore given, 
if only as a record of the kind of thought and intention then pre- 
valent in London as to the requirements of some kiuds of school- 
house. 

Tbe external architecture (woodcuts Kos. 211 and 216} -was 
intended to be studiously simple, because of tbe shut-in nature of 




the site which would prevent any but the upper portions from 
being seen. Its style is an adaptation of the old brick treatment 
formerly common in tbe metropolis depending almost entirely on 
good form and proportion supplemented by good colour in 
brickwork. In London this is obtained by the use of stock brick 
as tbo staple, with red brick used somewhat in the position of 
stone dressings. 

The groimd floor (woodcut No. 214) was to have been occupied 
by two similar and separate departments of an Infant school, all 
the arrangements of which may be seen on reference to the plan. 
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except that the desks in the school-room are not shown in their 
places in a line between the larger and smaller galleries. 




MC2ZA NINE 
PLAN 



212.— PLAN OF SECOND FLOOR. 



The first floor (woodcut No. 213) would have formed the floor 




213.— PLAN OF FIRST FLOOR. 



of the hall, as in the case of the Johnson Street school, and the 
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arrangements proposed were such, that a speaker standing at one 
side and lookmg towards the school-rooms, could command almost 
the entire area when the sliding partitions were drawn back. 
The second floor (woodcut No. 213) contained the Girl's school, 




approached fi-om a gallery running louud throe sides of the hall. 
This last would have been avdlablc for a further number of spec- 
tators or audience in connection with any meeting taking place 
on the floor of the hall below. One of the class-rooms for girls. 
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corresponding to one class of boys which could bo held on tho 
floor of the hall, was an'angcd in a portion of the building 
intended to be carried to a greater height. The Girls' and Boys' 
departments had thus an equal provision of two school-rooms and 
three class-rooms. 
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The area of the site is somewhat less than 20,000 feet, and its 
cost was 9,550/. The cost of the building, as contracted for, was 
9,930/. The accommodation provided by the plans was as follows 
viz. : — 

Infant School 287 

Do. do 287 

Boys' do 300 

Girls' do 300 

Total 1174 

The plans for warming and ventilating the building were 
identical in principle with those adopted at Johnson Street, 
Stepney. 

The school in "Winstanley Road (woodcut No. 217) in a newly 
built neighbourhood, close to the Clapham Junction Station of the 
South- Western Railway, possesses a more castellated character 
than perhaps any other among the Board schools. Placed on a 
difficult site, too small in reality for the number of children to be 
accommodated, it demanded planning which should utilise every 
available inch of land in the best manner. To the east and 
south are streets 40 feet wide, while the other boundaries abut on 
land more or less built upon. The main lighting of the Graded 
schools is therefore secured from the north, and the principal 
building is only kept back sufficiently far from the northern 
boundary as to prevent future interference therewith. It would 
have been possible to build one block of three storeys high and to 
place the Infant department on the ground floor. This plan is 
more economical, but is accompanied by an incurable disadvantage 
in the fact that the width of room which is found to most useful 
for Graded schools is too narrow for the proper management of an 
Infant school, and, when placed one above the other, all must be 
of the same width. For this reason it is believed that the plan 
of which Winstanley Road school is an instance, and which deals 
with the Infant school as a separate building of one storey while 
the two storeys of the other departments are raised on a tier of 
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low piers and arches 
so OS to obtain cov- 
ered playgroands 
about 8 feet to 9 
feet liigli, is deci- 
dedly to be pre- 
ferred. The whole 
building is not so 
Wgh, by 5 fect^ as 
that involved by 
the other plan ; cov- 
ered playgrounds 
arc obtained, and 
greater convenience 
is secured in some 
respects by the 
power of passing 
under the building, 
when, if the Infant 
school intervened 
the circuit of the 
school-house would 
have to be made to 
reach the hack. 

The main stair- 
case is, of necessity, 
placed towards Uie 
front, and is treated 
OS an octagonal tur- 
ret, terminating in 
a belfry containing 
the school-bell. It 
should be stated 
that, so far as prac- 
tical use is con- 
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corned, this staircase is not quite perfect. It is what wc have 
called a "following" staircase (page 208, ante),, and by the porches 
which flank the base of the turret, the boys obtain access on one 
side and the girls on the other. As the two staircases thus 
placed in the same position on plan proved to be insufficiently 
separated for the two departments of the school, the wcU-hole 
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219. — WIX.STANLEY ROAD SCHOOL, cnOUXD PLAN', 



has already been provided \vith a wooden cylinder which reduces 
the arrangement to that of one of the larger staircases leading 
to a mediaeval belfry. Another point not to be imitated is the 
Hize of the staircase. The clear width of the turret is lift. 6in., 
and that of the stair 3fL It is better, as a rule, not to adopt a 
circular staircase for the use of children, but where its use is 
exceptionally desirable, as in this case, the size of the tun^et 
should not be less than 13ft. 6in, and that of the stair 3ft. 6in., 
so as to provide a sufficient width of step on the inner side 
nearest the handrail. 

The ground floor (woodcut No. 219) shows the arrangements 
of the Infant school, in which the lighting is all placed with 
satisfactory results at very high points in the walls or in the roof. 
An arcadcd covered way connects this with the main building. 



SCHOOL ABCniTECIUItE. 



[chap. xti. 



bott as to practical use and as to architectural unity of design. 
At the eastern end is provided a caretaker's house and a room 
for the use of teachers and managers. 
Tho first floor (woodcut No. 220) contains the Boys' School, 
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and is almost identical with the floor above, vhich accommodates 
the girls. Tlie whole of the warming is by Boyd's stores. 

The area of the site is only a quarter of an acre, and was 
purchased for 1,000/. 

The accommodation is as foUowF, viz. : — 

lufontSchool aia 

Boys' do 218 

GirV do 248 

Total 812 



A sculptured panel towards tho eastern end of the southern 
facade representing Knowledge strangling Ignorance has been 
executed from a model prepared by Mr. Spencer Stanhope. The 
same model has been applied to several other schools. 

The locality in which the Old Castle Street school stands haa 
been illustrated by the woodcut which heads the present chapter. 
A large proportion of the buildings erected by the School Board 
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have been of necessity placed in situations little better, while 
some occur among the ^-ilcst slums to bo found in the whole 
metropolis. Eagle Court, a narrow alley tumiug out of St. John's 
Lane, Clcrkenwell, {woodcut No. 221) ranked among these. 



221.— EAOLE tOt'ET, CUltKKXWEU.. 

So lawless wore some of its inhabitants, that on tbo first c-jiu- 
mencement of tho new schoolhouso which now occupies its 
northern side, and is sho'ivn ou the left side of the drawing, it 
became necessary to protect the workmen from violence by a 
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guard of police. In such a ncighbourbood, shut in from all 
possibility of being seen, the plainest of plain structure could 
alone bo suitable. 

The necessity of avoiding any infringement of surrounding 
windows coming within the legal category of " ancient 1 




dictated the maximum height of the new building, and limited 
it to two storeys. The Boys' and Girls' schools are therefore both 
on the first floor (woodcut No. 222) approached by two separate 
staircases having opposite entrances, and planned so tbat both 
only occupy the space of one. A recess is formed in the centre 
of the front, in order to obtain end- lighting to the school-rooms, 
and therefore side-lighting to the children. Without this, or 




aome similar provision, sufficient b*ght could not have been 
obtained in this narrow court without recourse to lighting 
through the roof by means of dormers or skylights. 
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The space under the two Graded schools is occupied on the 
ground floor (woodcut No. 223) by the Infant school and by the 
covered playground devoted to the use of the girls and infants. 

The site contains an area of 12,068 superficial feet, and, being 
at the same time of purchase covered by small tenements, cost 
6,480/. 

The expense of building amoimted to 5,030/. 

The heating and ventilation is by open grates with warm air 
chambers, and by extraction flues. 

The accommodation is 

Infant School 326 

Boys' do 246 

Girls' do 246 

Total 818 



The Schoolhouse in Angler's Gardens, Islington, exhibits a 
plain specimen of external architecture. The site has one narrow 
firontage to a street, and provides a large quantity of land in the 
rear, with no other frontages except to the two narrow alleys or 
footways, respectively on the north and south. These alleys are 
inaccessible to carts and carriages, and have narrow entrances, 
leading out of the street. This school, therefore, — like some 
others — ^will only be seen in its entirety by those curious enough 
to penetrate to the back of the rows of street houses. 

On reference to the ground plan (woodcut No. 227) it will be 
seen that the Infant school is provided in a separate building 
placed towards the main street, while the Graded schools are 
placed across the middle of the back land, and are raised on piers 
and arches, as in the case of the Winstanley Road school, to 
secure good covered playgrounds. In this, as in all other examples, 
the desks in the Graded schools are placed with their backs to the 
north, as the first essential of the plan. 

The Infant school has its senior section placed on the first floor 
(woodcut No. 225), where also is a largo room, with an easterly 
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aspect towards the street, ar^able for use either as a Committee 
Iloom, Teacher's room or for a Drawiog-class. 

The first floor plan of the Graded schools (woodcut No. 236) is 




devoted to loys, and forms the first eiamplo givea of what may, 
in the main, he regarded as the model arrangement for a school 




of the kind. The points attained may he tabulated as follows: 
viz: — 

1. No space wasted in corridors. 

3. Double exits, so that one part can he cleared without 
disturbance to the remainder, 

3. The same number of class-rooms as classes in the school- 
rooms. 

4. Side-lighting in every case. 

5. Glass-rooms arranged in pairs for working by a certificated 
master and pupil-teacher in each case. 
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Tho plan also shews how the lavatories and cap and cloak- 
rooms are obtained in mezzanine floors, accessible from the 
respective landings. 
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227. — angler's gardens .school, ground plan. 



The area of the site is 19,575 superficial feet, and its cost 
amoimtod to 4,522/. 
The cost of the building was 8,700/. 
The accommodation is as follows : viz. : — 



Infant School 
Boys' do. 
Girls' do. 



Total 



433 
325 
332 

1090 



Among so large a number of new schoolhouses, some are 
fortunate in being placed in positions where they can be easily 
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seen, and it becomes of some importance to consider what 
general architectural treatment should be bestowed, and, in short, 
what style is the most suitable. To enter into the abstract merits 
of different styles is out of the question here. Yet none will 
deny that fit expression of the purpose to be served by the 
building must guide us at the outset. If a chui'ch should at once 
be recognised as a church by the character of its architecture, 
and a prison as a prison, so should a schoolhouse be immediately 
knowTi as a home of education. It is clear also, that a building 
in which the teaching of dogma is strictly forbidden, can have no 
pretence for using with any point or meaning that symbolism 
which is so interwoven with every feature of church architecture 
as to be naturally regarded as its very life and soul. In its aim 
and object it should strive te express civil rather than ecclesias- 
tical character. A continuation of the semi-ecclesiastical stjlo 
which has hitherto been almost exclusively followed in England 
for National schools would appear to be inappropriate and lacking 
in anything to mark the great change which is coming over the 
education of the country. 

In endeavouring to give fitting architectural character and ex- 
pression to the Board schools of London it is not necessary, because 
of the non-dogmatic character of their instruction, to abandon 
all indigenous architecture and to seek something wholly new or 
"original.*' History shews that, in all previous cases, new wants 
have been met by new developments of the then existing or 
prevalent manner of building. Oui- difficulty lies in the fact that, 
considered as a vernacular or universally-practised art, architec- 
ture has not had a being for many years, and there is, conse- 
quently, no prevalent architecture of good type from which to 
develope. The common buildings have not displayed either 
architectural thought or artistic instinct. The days of the guilds 
of trade have died out so far as they can be said to affect the 
buildings of the country. The time when a man's ambition to 
found a house for his descendants was fitly seconded by the 
workmen's pride in rcnderhig it a worthy monument of their 

Y 
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i^kill in lumdicraft, has given place to the day of the specuhitivo 
luilder whose soul is occupied by the scale of rents which he can 
exact for his scantily-built mansions, glonous in wealth of cheap 
stucco and ill-designed ornamentation without and within. The 
ill-treatment of the builder's workman, or the w^ant of sympathy 
between himself and his employer, has in course of years too 
often erased from his very nature the old instincts of good work- 
manship, which in other branches of art and manufacture yet 
cause the name of " English " to be synonymous with superiority 
in the eyes of the foreigner. The easiest way instead of the best 
has so long been practised, that the old English methods of con- 
struction and durable finish have nearly died out, and can no 
longer be found to exist among workmen, except in the heart of 
distant rural districts. The decadence of the old spirit of unity 
among workmen has corresponded with the decline of architec- 
tural art generally. From having a wholesome rivalry in the 
same direction architects came to wage a war of diflferent and 
conflicting styles, wherein the presence of a particular shibboleth 
was exalted to the neglect of the vital first principles of art, and 
which, wuth occasional periods of repose, has not since ceased to 
rage. At the present day each enthusiast has his favourite kind 
of architecture, which he often ])refers to the most scholarly and 
admirable productions belonging to another order of taste. Some 
would urge a recurrence to the classic times of Greece, others to 
the meridian of Gothic ai-t in the fourteenth centur^', while a 
third class of advisers hold that originality is the chief thing, and 
that no necessity exists for drawing on the accumulated wealth of 
idea in the past. Maintaining, as we do, the necessity of deve- 
loping our new wants from some already existing or past style 
as a nucleus or source, the difficulty lies chiefly in the selection 
of the most suitable. Preferences may exist as to this or that 
kind of architecture. Confining the question to English ground, 
the fragments remaining to us here and there among the wreck 
of the past, so far as they embody the residts of genuine artistic 
thought, are the more valuable the nearer they approach our 
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own time. Why should we take a great leap over the inter- 
vening centuries, and neglect the works therein produced, in 
order to reach an ideal thirteenth-century style belonging to a 
time of widely different popular habits P Specimens of good 
and thoughtful brickwork in sufficient number still remain scat- 
tered among the old architecture of the city and its suburbs, to 
form the basis of a good st)'le suited to modem requirements. 
Hackney and Putney, Chelsea and Deptford, all furnish old 
examples. In London, the plainer and less expensive buildings, 
forming by far the most numerous class, must always be con- 
structed of brick. 

It is, therefore, of some interest to consider from what source 
we may chiefly derive our brick school-architecture. Brick was 
extensively used by the Romans in the buildings erected by them 
in this country ; but, after the Norman conquest, the stone-built 
building came to be preferred, and the use of brick to any archi- 
tectural purpose seems to have died out among us till the time of 
the Tudors, although extensively used in mediaeval times on the 
continent of Europe. After its re-introduction, some time elapsed 
before brickwork came to be employed easily and naturally apart 
from the copyism of stone architecture. 

The only really simple brick style available as a foundation is 
that of the time of the Jameses, Queen Anne, and the early 
Georges, whatever some enthusiasts may think of its value in 
point of art. The buildings then approach more nearly the spirit 
of our own time, and are invariably true in point of construction 
and workmanlike feeling. Var}nng much in architectural merit, 
they form the nucleus of a good modern style. In looking to the 
art of this period as a basis, a servile copyism need not bo 
attempted, for it may not be impossible to accept its spirit and 
yet to clothe our own rendering with new form and a higher 
sense of architectural being. 

The superstition which implies that a building must be archi- 
tecturally good. because evincing on the part of its designer a 
preference for the pointed arch, has long ago vanished before the 
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results of modem experience. Good artistic work is not common 
to any one style alone. 

The four new sclioolhouscs which we next proceed to describe, 
ii^re located in different quarters of the metropolis, and are all 
based in motif of architectural design on the idea that, in 
London, good architecture of simple type may bo produced on 
tlie model of the old brick architecture of London, 

The first of these occurs in one of the newly-formed districts in 
the N.W. of London, known as Portobello, where the school- 
houso has been built (woodcut No. 228) with one of its frontages 
to Wornington Road, the other (if front it can be termed) being 
towards. the main line of the Great Western Eailway, which 
passes in a cutting at a level of some feet below. As in the cases 
of Winstanley Road and Eagle Court, already described, the 
general plan of Womington Road School has been greatly affected 
by the conditions imposed by the nature of the land to be built 
upon. Where the height of the building exceeds one story, 
nothing can be worse than back to back planning. Summer 
ventilation is rendered almost impossible, the master cannot have 
the same facilities for supervision as when the class-rooms arc 
placed across the ends of the school-room, the intervening doors 
cannot be made with panels of clear glass without producing one 
of the worst results of the wide school-room, viz., that of the 
children sitting facing each other, and the master must continu- 
ally be compelled to turn his back on his class for the purposes 
of an inspection which, by another plan, can be made without 
leanng his place or interrupting his class. 

In the present instance, as shewn by the ground plan (wood- 
cut No. 230), it has been considered best to occupy the por- 
tion of ground nearest to Womington Road, by two Infant 
schools of one story placed back to back. Both buildings can 
thus only have windows on one side, but each has also ample 
and highly placed light from dormers in the roof. The lava- 
tories and cloak-rooms are near the entrances. The babies* 
rooms can be entered or left without disturbance with the 
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principal work of the aehools, and W-C's are provided at a 
short distance. By this plan the youngest children have not 
the necessity of trarersmg a long distance between the street 
and &cir school-room, and the elder girls ca.^y proceed to their 




FIBHT JLOOB. 



own department after leaving their younger brothers and Bisters 
in the Infant school. At the N.E. side both schools have access 
to a covered playground obtained under the Graded departments. 
This direct access from the school to the covered playground is 
always desirable for infants, if it can be obtained without damage 
to light or other greater necessity of the building. In the pre- 
sent instance, owing to the different level of the ground at this 
point, a few steps liavo become necessary which, in the abstract, 
are not desirable. Under one portion of the Graded schools a 
room for teachers has been provided, and also a caretaker's 
house, the latter so placed as to command the playgrounds from 
windows on both sides. 

The boys' entrance is obtained, apart from those for ^rls and 
infants, from a narrow lane which bounds the S,E. side of the 
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Tho plan of the Graded schools is alike on both floors. The 
woodcut (No. 229) shews tho arrangements of the first floor used 
by the boys, which arc simihir in principle to those in the cor- 
responding position at Angler's Gardens, but differ in the circum* 
stance of the children in the school-room baring no side lighting. 




« ROAD RCnOtlL. CROl'SD PLAS, 

The area of the site amounts to 31,000 square feet and its 
purchase was effected at tho sum of 1870^. 

Tho building baa cost in process of erection the sum of 7845/., 
and accommodates tho following number of children, viz. : — 

Infanla 246 

Do 2J6 

Boys 3M 

Girls 318 

Total iUU 
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The warming and vcntilatiou is by open ventilating grates, &c., 
as in Winstanlcy Road. 

Another example with the same kind of architectural character, 
but tending more towards a classic spirit, is that erected (woodcut 
No. 231) in Aldcnliaiu Street, immediately to the west of the St. 
Pancras Railway station. The site has two frontages, one to the 
street from which the building takes its name, and auother to 
Ilampdcn Street. The former being the better street and possess- 
ing the greatest width, the front of the new schoolhousc would 
naturally be placed thereto if possible. Such a position secures 
also the northern aspect, against which the backs of the lino of 
desks in the Graded schools can be placed, and provides sunny 
aspects for the playgrounds thus naturally placed towards the 
south. The boys' entrance in the boundary wall towards 
Ilampden Street, is so placed as to form a vista termination to- 
wards Middlesex Street, which runs southward from the former, 
and almost at right angles. The view is taken from the Alden- 
ham Street side. It is studied chiefly in reference to symmetry 
and simplicity. It will be noticed that dwelling-houses flank 
the new building on both sides. 

A reference to the plan of the second floor (woodcut No. 232) 
shews how the dimensions of the site have necessitated a modifica- 
tion of the usual plan in which a pair of class-rooms is simply 
placed across the ends of the school-room. Right angles and 
square corners are always preferable for the interior working of a 
school. Tliey look best and are more useful for the disposal of 
cupboards or apparatus. In the present instance, the length 
of frontage proved to be insufficient for that of the required 
school-room when added to that of the class-rooms. It is true 
that one pair of class-rooms might have been placed in the usual 
way, and the other projected wholly into the playground. Tho 
plan actually earned out possesses, however, the advantage of 
affording side-lighting which could not have been obtained by the 
other. The gii-ls are here placed on the first floor, and tho boys 
on the second, a point ofton in practice decided by tho position 
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of the respective entrances in relation to tlie landings. The plan 
of the girls' school is, of course, exactly similar to that of the 
boys'. 

One feature, not usually to be found in the Board schook, 
is here seen, in the pro\ision on each floor of a corridor connect- 
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ing the class-rooms, and available for cap and cloak-room use 
As a rule, this corridor has the grave objection of preventing 
summer ventilation. In the present case, the thorough current 
so desirable for the stagnant atmosphere which sometimes exists in 
hot weather is obtainable by another disposition of the windows 
and by the system of ventilation adopted. 

In this, as in most other cases, the plan of the lowest floor is 
determined by the necessities of the upper. Regard both for 
space and economy pointed to the desirability of placing the 
Infant department under the Graded portion. The ground plan 
(woodcut No. 233), therefore, does not present quite so compact and 
perfect a school as might be wished. In spite of difficulty, the 
main lighting of every gallery is from the side. The boys are 
admitted only from Hampden Street, while the girls and infants 
may enter by either of the two frontages according to convenience 
of distance from their homes. 
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The area or superfioies of the Aldonham Street ate amounts 
to only 13,9o0 feet, and vas obtained at a oost of 8310/, 




HAMPDEN STREET 
233.— ALDESHAM STltEET SCBOfU OBOVND FIJ,S. 

The building has been erected at a eost of 6780/. 

Tho accommodation is as follows, Tiz. : — 

Infanta 420 

Boya' 34S 

Girls 359 
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The warming and ventilation is by an artificial system of the 
kind already described, but the method of extraction employed is 
somewhat different. When the warming apparatus is in work, — 
that is to say, during the winter months, — the boiler fire forms 
the motive power, the main extraction-flues being placed so as to 
surround the iron smoke-flue, which is, of necessity, very hot, and 
promotes an upward current. When no warming is necessary, 
and the apparatus is consequently not at work, the ventilation is 
maintained by a small boiler then used to warm the flue. This 
portion of the work has, in the present case, been carried out 
by Mr. Phipson. 

Another example of a schoolbouse treated in the manner of old 
London brickwork has been built (woodcut No. 234) in Orange 
Street, which is situate in one of the densest quarters of South- 
wark. The confined nature of the neighbourhood, the narrow- 
ness of the streets, the desirability of allowing the rays of sun to 
enter the playground, all suggested that the building should be 
set back from the street to the furthest extremity of the land. As 
it happens, this arrangement also enables the passer-by to seethe 
building better than if it liad been brought up to the street-lino. 
The back of the desks in the Graded schools is placed to the N, 
as one of the first conditions to be attended to. 

The ground plan (woodcut No. 236) shews how the entrances 
are placed in communication with covered ways of sufiicient size 
to serve also as covered playgi'ounds, and leading direct to the 
school doors. The site is limited in size, and every foot of space 
has been considered of value. The space at the back, only left 
from the necessity of securing the lighting of the rooms above, has 
been roofed with glass and fitted as a cloak-room. In principle, 
the Infant department presents nothing differing from other ex- 
amples, though in each case the application of the same principle 
in a different way may cause the plan to appear at first sight as 
different. The gallery in the principal room can be shut off on 
the occasion of a lesson by means of a wooden partition sliding 
horizontally. Towards the street and also towards the narrow 
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passage on the east side, the open iron railing originally intended 
has been substituted by a high brick wall as a species of boundary 
affording better protection in so rough a neighbourhood. 

For the two floors of the Graded schools one woodcut (No. 235) 
suffices. In both cases the plan is the same, except that the boys' 




M&SCANINS UNDER 

235. — PLAN OF SECOND FLOOIU 

school-room, which is on the first floor, has a row of windows 
behind the lino of desks, while the corresponding room on the 
second floor, devoted to girls, is lighted on the same side by dor- 
mers in the roof. It will be noticed that, here, no two class-rooms 
arc connected by sliding partitions. Teachers are not wanting 
who prefer the connection to be made by an ordinary door, and 
this method has been carried into cficct in the Orange Street 
school. Three classes are taught in the school-room, and three 
class-rooms are also provided. Tlie size of the school hardly 
justified the expense of a second staircase, but the single stair- 
case provided is placed so as to allow separate access to tho 
majority of class-rooms without entering the school-room. One 
advantage gained by placing the Girls' department on the highest 
floor is, that thereby greater space can be obtained in the mczza* 
nine floors for the greater quantity of feminine clothing in cloaks 
and shawls as compared with that of boys. Few of the latter, 
attending Elementary schools belonging to the Board, are found 
to possess an overcoat. 

The site contains 12,500 superficial feet of land, obtained at a 
cost of 3175/. 
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The building has been erected for the sum of 5840/. 
The accommodation is as follows, viz. : — 



Infants 
Boys . . 
Girls . . 



Total 



297 
250 
202 

bOD 




ORANGE 



STRE ET 
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230.- UllAN'iE sTIiKKt srH<M»t.. «:i:ol'NI) I't.AN. 

In the densely populated neighbourhood lying on the westera 
side of London Fields, an open public recreation ground in the 
School Division of Hackney, much difficulty was experienced in 
obtaining a site for the necessary Elementary school at a suffi- 
cient distance from those of a voluntary nature already in opera- 
tion. In all neighbourhoods where the Church of England has 
been vigorously prosecuting the work of education it is found that 
schools are planted precisely where mostly required. A con- 
spicuous instance occurred in Lambeth, where it was found im- 
possible to obtain a site within easy walking-distance of the 
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cliildrcn's homes except in close proximity to an already existing 
school, and where the reluctantly selected spot received, when 
hotly challenged, the cordial support not only of the Education 
Department, but of the House of Lords, to whom an appeal to the 
contrary had been made. The invariable ride of tho School 
Board has been to supplement, rather than to supplant, existing 
educational organisations when the latter were proved to be of an 
efiBcient kind. A stem determination has existed not to counte- 
nance buildings or standards of teaching unworthy of the nation 
and which the Education Department had refused to recognise, and 
to perform thoroughly the work committed to the Board by the 
provisions of the Education Act and by the choice of the people 
in the persons of its representatives. An equally strong deter- 
mination has been she^\^l — as could be proved by numerous 
instances if it were any part of the duty of this record to do so 
— to offer no unnecessary or unavoidable rivalry to those schools 
which had borne " the burden and heat of the day " before 
Government took up the task of dealing with the notorious 
deficiency of the metropolis in respect of education. A necessary 
reform had to be carried out ; and it had to be carried out apart 
equally from the spirit of fanaticism on the one hand and that of 
destructiveness on the other. In the present case, a site with two 
frontages was, after conference with the promoters and managers 
of some of the local schools, at length obtained at the S.E. 
comer of the London Fields. 

The schoolhouse in West Street, Ilackney, as represented in 
the Frontispiece, thus came to be located on a site whereon three 
good playgi'ounds could not be obtained from lack of space. As 
one of its fronts looked directly on to the "fields," it was decided 
to regard that public ground as available for the boys' play- 
ground and to devote any space unoccupied by buildings to tho 
joint use of the girls and infants. The plan of other schools, 
adoi^tcd with the object of providing covered playgrounds, here 
became manifestly unsuitable, and the building is accordingly of 
three stories, so disposed as to leave the greatest amount of open 
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Space. The access required to tlio upper Btorics, occupied by the 
respective sexes, rendored necessary two staircases in different 
positions, — one, for the boys, accessible from the Ixtndon Fields 
side, the other, for the girls, entered from the playground. 

From the ground plan {woodcut No. 238) it will be seen that 
the general form of the building assumes a resemblance to an 




FIRST FLOOR. 



Irregular L- The Infant school is arranged in two departments, 
to the junior of which is attached the babies' room, and to the 
senior a separate class-room. In the former the use of galleries 
preponderates, in the latter benches and desks. This floor, 
generally, is not so satisfactory aa could bo wished, owing to the 
manner in which desks and galleries unavoidably face each other. 
The boys' latrines are placed on the ground level, close to their 
street entrance. 

The two upper floors may be considered to be represented by 
the plan of the first floor (woodcut No. 237) occupied by girls. 
There are throe class-rooms in each case, and the school-rooms 
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are divided into two sections. Without this latter arrangement, 
the number of class-rooms would scarcely have been found sufficient 
for so large a school. 



KfMl» AMO 




BOYS MMTfMMCe 

I ml I I ' ' ■ I 1 

238. — "WEST STREET SCHOOL. GEOUXD TLAX. 

In the planning of this building the subject of Ughting from 
the side has received some degree of attention. 

The site contains a superficial area of only 10,296 feet, and 
cost the sum of 1452/. 

The expense of the building amounted to 7234/. 

The accommodation is as follows, viz. : — 

Infants 420 

Boys 343 

Girls 359 

Total U22 
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An architectural treatment not based on that of the old London 
brickwork has been adopted in some of the new buildings. In 
these a pointed character of civil type has been aimed at. Cusps, 
crockets, finials, and tracery are usually excluded, and any 
features possessing marked ecclesiastical association avoided as 
far as possible. Whether we like it or not, the education of tho 
people is now governed by the lawyer rather than the clergyman, 
and the forms of mediaeval architecture run the risk, when ap- 
plied to buildings intended to be used as Elementary schools, of 
possessing no artistic meaning or of being simple anachronisms. 
Two examples of this diflferent treatment may be given. 

The first is that erected in Camden Street, Camden Town, which 
is treated externally, with angle buttresses and terminals. The 
schoolhouse (woodcut No. 239) stands on a piece of vacant land 
which had for some years been used for the manufacture of mush- 
room spawn. One of the conditions attached to the purchase, at 
the sum of 2840/. of the 28,436 superficial feet of land forming 
the site, was that the children should have no entrance from the 
principal street. The covenant was imposed with the idea that the 
intermittent presence of a thousand children suddenly let loose, 
might tend to the depreciation of the dwelling-houses in Camden 
Street. It so happens that the plan of the building is better on tho 
whole than it could have been if arranged with front entrances. 
Tho general arrangement is that of one-story Infant schools on tho 
ground level, and of two-story Graded schools raised on piers and 
arches, as at Winstanley Road. The babies' rooms are, however, 
obtained under two of the class-rooms of the upper school, a plan 
not as a rule desirable, because of tho comfortless and costly 
amount of height thereby obliged to be given to the covered play- 
grounds, if we would have the same level maintained in each floor 
of the upper building and the rooms underneath of the regula- 
tion height. In the present instance, a difference in the levels 
pointed to the exceptional arrangement. 

The ground plan (woodcut No. 241) shews the general 
arrangement. The boys approach the building by a separate 

z2 
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street from thiit used for the entrance of girls and infunts. And 
there is also a direct communication between the Infant school- 
room and the eovorod playground, which the diawing does not 
clearly shew. The babies' room, the senior class-room and tho 
school-room itself arc alt capable of sub-division by means of 
sliding partitions. 

On tho upper floors (woodcut No. 240) the fittings in tho 
school-rooms may bo grouped cither fur three classes of 40 each, 




or for four classes of 30 each, with the same numerical result. 
On each of these floors there are four class-rooms, two being 
arranged as a pair in one case, but tho arrangement being 
impracticable in the other, bccaiLsc of the necessity of building 
sufficiently far away from neighbouring window lights of suffi- 
cient age to rank technically as " ancient." There are also two 
staircases arranged as in the Angler's Gardens' instance. 

This schoolhouso forms another of the earlier cases whore 
open fires were adopted as the medium for warming lai^o 
numbers. Were it to be erected now, it would undoubtedly be tho 
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subject of a complete and economical artificial sj'stem of wanning 
and vontilation. 

The cost amounted to 8750/. 

The accommodation is as follows, viz. ;^ 




The secoud example whiuli wc give, as following in tlio 
Pointed style, is (he large building (woodcut No .242) erected 
in Mansfield Place, Xeiiltsli Town. 

Whether iu cumpkteuc^s uf plan, or iu character of architcv- 
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turc, this scIioolhoTise mast bo ranked among the most conspi- 
cuous of those designed and contracted for during the first three 
years of the Boai'd's existence. Its fault lies in heing somewhat 
hejond the mark of an Elementary, and suggesting in appearance 
rather the uses of a Secondary or Grammar school. Too great 
an amomit of appearance has not, however, been the usual 
characteristic of the new buildings, and, among many which 
have been architecturally starved, there can be little harm in 




providing an exception. The general treatment differs from that 
of the Camden Street School, in which the buttresses of stock- 
brick are ethjed only with red, and angle terminals riae some feet 
above the caves-hne. Here tlio wJioIe of each buttress is bnilt of 
red brick, and the stock-brick facing of the general wall is 
relieved by patterns of red. Gi-eat simplicity is preserved, yet 
moulded stone is used to the pointed arches and other features, and 
even the window-heads are of that material. The architectural 
effect is chiefly produced by general forms and a balance of colour. 
The latter would have been increased in value had the roof been 
covered with red Staffordshire tiles instead of blue Welsh dates. 
The general notion of arrangement is that for which we have, 



CHAP. XVI.] TDE BOAED SCHOOLS OF LONDON. 343 

in other cases, already expressed a preference. Tho Inlant 
schools arc on the ground level. The Graded schools, of two 
stories, are lifted on piers and arches in order to ohtain for all 
three departments ample playgrounds protected from tho 
weather. Tho main ^ntage is towards MattsfieH Place, but 
there is also auother of very narrow dimensions in the adjoining 
street, through which a portion of the infants may obtain access. 
Tho ground plan (woodcut No. 244) shews little moro than 




tho playground arrangcmcntB and the commencement of the 
Infant school, which lies to the right. Two staircases are hero 
pro\-idcd to the Girls' school and one to the Boys', one of the 
ibrmer being of the double kind, two in the space of one, 
separated by a wall Each of Uie girls' staircases enter from the 
playground, and arc placed in reference to tho building so as to 
clear ono part of the school-room, or two of tho class-rooms, 
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without disturbing the remainder. The only reason against 
giving the boys the same provision, is, that access could not bo 
obtained to the second staircase except by passing through the 
girls* playground. The same, or nearly the same, result has 
been obtained by connecting the staircase with the further end 
of the school-room and with the two remote class-rooms by means 
of an external corridor (woodcut No. 243) supported on corbels. 
The boys in these portions can thus reach the staircase without 
passing through the school-room, and the arrangement does not 
interfere ^vith the light or ventilation of the latter. 

The building is warmed and ventilated throughout in a 
most complete manner by Messrs. Price & Co., in the manner 
described at page 286, and illustrated by woodcut No. 191. 

The area of the site measures 17,945 superficial feet, and was 
purchased at the sum of 2750/. 

The building has cost the sum of 9600/. 

The accommodation is as follows, viz. : — 

Infants 402 

Boys 340 

Girls 327 

Total 1129 

Among the sites purchased on reasonable terms is one at 
Battersea, where the fee simple in possession of an acre and 
three-quarters of land was obtained for 660/. In this case the 
schoolhouse is erected of two stories in height, and a splendid 
playground remains. 

Another at Ilaverstock Hill is so singular in shape as to 
require a block plan (woodcut No. 245) for explanation. It con- 
tains a superficial area of 45,600 feet ; but, owing to awkwardness 
of shape, its really useful size may be taken as much less. In 
reference to its utilisation, the erection of a schoolhouse of one 
story only was decided upon, being the only complete instance 
among the new Board schools. It will be noticed that the land 
has three points of access, one from Haverstock Hill, another from 
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Craddock Street, ond a third from Tniro Street, the first and last 
hcing of most value for use. It then become necessary bo to 
dispose the buildings as to use the gnnmd to the best advan- - 
tage, having regard to the position of the entrances and to the 
retention of an already existing house, available for use as a 
master's residence. The Infant school is accordingly planned in 




the form of an {_ and packed agiunst an external angle of the 
SAV. boundary. Tlie Graded schools arc placed against an 
internal comer, and the master's house looks — as it was built to 
look — down the garden. "We have not considered it necessary 
to give a detailed plan of the Infant school, for the simple reosoii 
that the only remarkable feature of this group is the arrange- 
ment of the Boys' and Girls' departments. 

The detailed plan (woodcut No. ^-17) shews these arranged 
almost symmetrically and opposite to each other, while the 
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Space thus enclosed is roofed in and floored. At one end the 
plan follows the boundary line at an obtuse angle (which is 
reversed on the other side), with the object of avoiding waste of 
land. The central court or hall is to be used generally as a girls' 




play-room, but it is also designed for use ns a hall of assembly, for 
addresses, lectures, the distribution of prizes, and other purposes. 
With this object arrangements arc made for passing, when 
desired, wanned fresh air from the backs of four of the fireplaces. 
Tlie site has cost the sum of 2270/., and the buildings 9270/. 
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The accommodation is as follows, viz. :— 

Infants 447 

Boy8 306 

Girls 30G 



Total 



1059 



The cost of warming by any kind of apparatus would be con- 
siderable for a building straggling over so much ground. On the 
whole, the old method was considered to be preferable, and the 
Bchoolhouse is accordingly warmed by open fires of the ventilat- 
ing kind. 

The total cost of the sites and buildings cannot, at the time of 
writing, be precisely ascertained. Among the 86 schoolhouses 
erected during the three years ending November, 1873, when 
the life of the first School Board for London terminated, the 
average cost has probably been about 71. 10s. per head, and that 
of the sites about 3/. lOs. per head. The total cost would thus 
be about 11/. per head. 

The following total shews at a glance the number of school- 
houses in each school division of the metropolis, either completed, 
in course of erection, or contracted for up to November, 1873 : — 



DiTISION. 


Schools 

Com- 

ploted. 


In course 

of 
Erection. 


Con- 
tracted 
for. 


Tot-al 


Accommodation. 


Chelsea 

Finsbury 

Greenwich 

Hackney 

Lambeth 

Marylebonc 

Southwark 

Tower Hamlets 


3 
4 
6 
3 
4 

• • • 

4 
12 


1 
3 

• • • 

6 
6 
4 
4 
4 


• • • 

4 

2 
4 
3 
5 
2 
2 


4 
11 

8 
13 
13 

9 
10 
18 


3,306 

9,793 

6,036 

14,216 

11,424 

7,957 

10,081 

16,812 


Totals 


36 


28 


22 


86 


79,625 





CHAPTER XVII. 



INDUSTRTAI. SCHOOLS. 

The Prison — The Reformatory — The Industrial School— Special object of the 
latter — Powers of the Industrial Schools Act which can be employed by 
School Boards— Programme of the kind of building to be erected— Play- 
ground and lavatory arrangements— Barnes' Home and Industrial School. 

No work, professing to deal with School Architectare in its 
bearing on Public Elementary education, can bo regarded as 
complete without some reference, however short, to the subject 
of Industrial schools. In country districts, and in the smaller 
cities, no question may arise, but in the great towns of the land, 
members of School Boards cannot long exercise their functions, 
without discovering the necessity of understanding precisely the 
powers and responsibilities attached to their office in respect of 
this class of establishment, and the most desirable course of 
action to be pursued as cases arise from time to time in which 
children ought neither to be sent to a prison, nor to a reforma- 
tory, and are yet beyond the reach of ordinary school influence. 

The Prison is well known to be penal, and, generally speaking, 
deals with the advanced in crime. The Reformatory, also penal, 
deals with those who are just entering on a criminal career. The 
former is the receptacle for those condemned to undergo certain 
specified punishments. The latter, as its name implies, is the 
place of half punishment, half discipline, for those of early years 
still deemed capable of reformation. 

The Industrial school stands on the border land between vice 
and virtue ; and is intended to prevent as many as possible from 
entering, at an early age, the lands beyond from which return is 
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difficult. Its inmates are not criminal, and are not punished in 
any manner pointed out by law, but consist of the youth of both 
sexes, who, by reason of their xmfortunate parentage, their 
equally unfortunate companionship, or their want of submission 
to proper control, may be expected soon to become positively 
criminal, unless immediate steps be taken to arrest their course, 
and lead them in a better direction. 

In carrying out the compulsory clauses of the Education Act, 
well-organised School Boards emploj^g proper officers to enforce 
the attendance of children, cannot fail to find instances which 
shew the provision of some other place than the Public Ele- 
mentary school — attended by the children of the working people 
of the locality — to bo manifestly required. At a very early 
period in their history, the School Board for London determined 
to put in force the powers conferred on them, and to avail them- 
selves of the Industrial schools already in existence. Five 
special officers are devoted to the work of seeking out suitable 
cases, and their labour is divided among the most populous parts 
of the town. Up to November, 1873, more than 2100 cases had 
been investigated, and 999 cases had been sent to certified 
Industrial schools. The vacancies in the schools of the im- 
mediate neighbourhood being soon exhausted, the Board had to 
enter into agreements with sixteen country, as well as with 
eighteen metropolitan schools. They also made grants, amount- 
ing to 3700/., for tho enlargement of five schools, in order to 
secure permanently 400 places in those schools for cases sent 
at their instance. The total annual cost to the Board of each 
child was from 71, to 8/., the remainder being defrayed by the 
Treasury, by private subscriptions contributed to the funds of 
the Industrial schools, and by the earnings of the children. 

It may be noted, therefore, that by the Industrial Schools 
Act, 1866 (29 & 30 Vict. c. 118), the classes of children, not 
being paupers, who may be detained in certified Industrial 
schools under the authority of a magistrate, are set forth in 
ss. 14, 15, & 16, as follows, viz. : — - 
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" 14. Any Person may bring before Two Justices or a Magis- 
trate, any Child apparently under the Age of Fourteen Years, 
that comes within any of the following Descriptions, namely: 

"That is found begging or receiving Alms (whether 
actually or under the Pretext of selling or oflfering for Sale 
any Thing), or being in any Street or public Place for the 
Purpose of so begging or receiving Alms ; 

" That is found wandering and not having any Home or 
settled Place of Abode, or proper Guardianship, or visible 
Means of Subsistence ; 

" That is found destitute, either being an Orphan, or having 
a surviving Parent T\'ho is undergoing Penal Servitude or 
Imprisonment ; 

" That frequents the Company of reputed Thieves. 
" The Justices or Magistrate before whom a Child is brought, 
as coming within One of those Descriptions, if satisfied on In- 
quiry of that Fact, and that it is expedient to deal with him 
under this Act, may order him to bo sent to a Certified 
Industrial School. 

" 15. Where a Child apparently under the Age of Twelve 
Years is Charged before Two Justices or a Magistrate with an 
Ofience punishable by Imprisonment or a less Punishment, but 
has not been in England convicted of Felony, or in Scotland of 
Theft, and the Child ought, in the opinion of the Justices or 
Magistrate (regard being had to his Age and to the Circum- 
stances of the Case), to be dealt with under this Act, the 
Justices or Magistrate may order him to be sent to a Certified 
Industrial School. 

" 16. Where the Parent, or Step-parent, or Guardian of a 
Child apparently under the Age of Fourteen Years, represents 
to Two Justices or a Magistrate that he is unable to control the 
Child, and that he desires that the Child be sent to an Industrial 
School under this Act, the Justices or lilagistrate, if satisfied on 
Inquiry that it is expedient to deal with the Child under this 
Act, may order him to be sent to a Certified Industrial School.'* 
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The powers of School Boards to deal with Industrial schools 
are derived from Sections 27 and 28 of the Education Act, which 
confer the same right of contributing money, whether towards the 
building, alteration, enlargement or management, the purchase 
of land, or the support of the inmates, as is enjoyed by a prison 
authority under Section 12 of the Industrial Schools Act. 

The whole wording of the Act tends to indicate that the 
Industrial school is a school for the neglected. To such an extent 
is this the case that, under Section 15 (already quoted), any child 
who has once been the inmate of a piison, is excluded from the 
benefit derivable from admission to an Industrial school. 

The wording of Section 16 (already quoted) is very peculiar in 
reference to the representation of Wiq parent that he is imable to 
control the child. It may bo and often is the case, that the fault 
lies rather with the parent than with the child. The scope of 
the Act is, therefore, great, and its working, in connection with 
the enforcement of any compulsory by-laws, should be carefully 
watched by those who have the responsibility of this particular 
action of a School Board. 

The amount of juvenile refractoriness, profligacy, or delinquency 
which in its actions keeps just beyond the reach of the ordinary 
criminal law, forms, among the population of large towns, so 
large a percentage of the children of school age, that in many 
instances the question must arise, whether it is better to contribute 
towards existing Certified Industrial schools, or whether it may 
not be necessary to erect special buildings to be worked in con- 
nection with the Board Schools of the district. 

It is clear that children of this class must be removed from 
contact or association with other children into buildings where 
they may receive proper care. The Boards must decide how, 
in their own districts, this shall be done. In cases where the 
erection of new buildings has been determined under the 
provisions of the Act, some consideration should first be given 
to the future treatment of the inmates. The plan of the 
building will depend upon the uses to which it is to be put. 
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Dense ignorance is one of the first sources of evil to be removed, 
— Whence, a school-room will be necessary. For positive good, 
the useful employment of the hands by the exercise of some 
honest trade is desirable, — therefore, workshops will be required. 
The children will all sleep on the premises, thereby requiring 
dormitories. They wall be fed there, thus rendering necessary a 
dining-room and kitchen. The Industrial establishment is 
neither a workhouse, a school, nor a boarding-house, and yet 
combines some of the features of all the three. The inmates 
must be boarded, lodged, educated, and trained to manual 
labour. The manner in which this simple yet comprehensive 
programme is proposed to be carried out, will control the shape 
of the building to be erected. 

In any new building intended for use as an Industrial school, 
accommodation should not be provided for more than 100 inmates, 
this number having been proved by experience to be as great as 
one Superintendent should in fairness be expected to have at 
one time under careful supervision. 

The daily life would probably be arranged so that one half of 
the entire number would be at work in suitable shops, while 
the other half would receive instruction in properly an'anged 
school premises. The best plan for the latter has received 
sufficient discussion in previous pages. That of the former 
would depend to some extent on the kind of work to be done. 
In view of the fact that, at certain times, it would be desirable to 
assemble the whole of the children, the school-room and work- 
rooms might be connected by folding doors, so as to be thrown 
together when desired. 

The boarding arrangements would suggest a dining-room 
sufficiently large to hold the whole of the inmates at one time, 
although it would not be absolutely impracticable to issue rations 
to two batches in succession. Having regard to facility of man- 
agement, a room for the entire number is preferable, and it 
should be used exclusively for meals. Complete kitchen arrange- 
ments and offices would necessarily follow, considered in rela- 

A ▲ 2 
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tion to the number and daily wants of the inmates and necessary 
officials. 

Lodgings, in the form of dormitories for the whole number, 
must be provided. These should be planned to accommodate 
about 10 boys in one room, each boy (or girl) having a separate 
bed. In connection therewith a teacher's room should be pro- 
vided on each floor between two dormitories, and with a small 
opening or window in each of the walls between. This arrange- 
ment secures ample inspection, and admits of the doors being 
locked for additional security. 

Other features, inseparable from an establishment of the kind, 
also follow, such as Waiting-rooms for visitors. Porter's room, 
Master's or Teacher's rooms, Servant's rooms, Governor's rooms, 
&c., &c. A portion sufficiently isolated from the rest of the 
building will be devoted to the use of the sick, or those suffering 
from infectious disorders, for the hospital ward will be as indispen- 
sable here as in a workhouse. A distinct building in the form 
of a separate cottage is better than any portion of the main 
establishment. 

Whatever the plan of the building or its internal arrangements, 
the class of children to be dealt with renders necessary the exer- 
cise of unusual care in the provision of ample and well-appointed 
playgrounds. Size is the first necessary element, protection from 
weather the second, and careftdly-considered gymnastic appliances 
the third. If real educational influence is to be exerted, the 
children must first be made happy by the training influences 
of the " uncovered school-room." A portion of the covered play- 
ground should be built off and set apart as a bath-room. Where 
circumstances admit, it should be sufficiently large to allow of 
instruction in swimming. 

The lavatory arrangements should, in principle, be precisely 
the opposite to those of the Elementary school. In the latter 
the child should seldom require to wash ; the basins are con- 
sequently limited in number, and the water applied separately 
to each. In an Industrial school the process is indispensable, 
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and the whole number should wash in four divisions of 25 each> 
the water being turned on to the whole of the basins at once by 
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248.— INDUSTRIAL SCHOOL AT ARDWICK. GROUND PL-VN. 

the attendant. A long room like a corridor — ^measuring perhaps 
50 feet by 7 feet — ^is required. Along the wall not occupied by 
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basins, should run a wooden rail, with hooks for towel, brush, 
and comb, in a space of six inches to each boy. One looking 
glass should bo provided for each four boys. This kind of 
arrangement is in existence at the east end of London, and is 
considered, from its working, to be exactly suitable. 

Among existing certified Industrial schools in or near the 
metropolis, which may be visited by those desiring to study 
further the subject, may be cited those respectively at Feltham, 
Sun*ey, and at Burdett Road, Tower Hamlets. 

As an illustration of a building of this class actually erected, 
but mthout setting it forth as a perfect model, we give (woodcut 
No. 248) the plan* of Barnes's Home and Industrial School at 
ArdAvick, near Manchester. In this instance the accommodation 
is for 200 children, and the building has been placed in an agri- 
cultural district, so that sufficient land could be obtained for 
instruction in agricultural, gardening, and other outdoor pursuits, 
in addition to the usual indoor industrial occupations. The 
dining-room is intended for use also as a chapel. In connection 
with an establishment of this size, the provision of a separate 
building for purposes of worship would be warranted, and would 
certainly be more decorous. In cases of smaller size, the use of 
the school-room or work-room, or both combined, is preferable to 
the dining-room. The first floor contains Governor's, Matron's, 
Master's, Assistant's and Servant's bed-rooms, also bath-room and 
dormitories. The sick ward is on the second floor, isolated as 
much as possible. The cost of land, buildings, and fittings 
amounted to about 12,000/. 

• Fioin the B luhler o( Sci^t 24, 1870. 
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CHAPTER XVIII. 

(BY JOHN F. MOSS, ESQ.) 

SCHOOL FTTRNITTTRE AND APPABATTJS. 

Advantages of good furnitnni— School desks, old and new — DimeDuoua snggeated 
by Edncatiuu Department— Couvertible desks— Specimen! in other countries 
— Gennan oiiiiiions— Gcnnnn dimensions — The iluul amngcment — Duteh 
und Amoncaii desks — Engliali dcaigua— Swctliiih Jiuika — Omduation of desks 
in class— Drill for dual desks — Drawing- Teachers' desks- School onrbowds 
— Fenders and fire irons- The cooking stoTe— Mi nor details — E«sel8— Lesson- 
lUnds — Blnckl'oarils- Maps — Dingmms— Models — Abaci — The French 
" compendinin ''- Kiiiiler-gurteu appumtus— Infants' hammock. 

Suitable appliances arc to the teacher very much what proper 
tools are to the handicrafteman. The furniture and apparatus 
should be carefully adapted to the hind ef instruction to be 
given, aud the must approved methods of imparting it. All 
ulterior conisiderations must be held subservient 

The furniture of the school-room should be gracofnl in form 
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and good in quality and finish. Children are particularly 
usceptible of surrounding influences, and their daily familiarisa- 
tion with beauty of form or colour in the simplest and most 
ordinary objects, cannot fail to assist in fostering the seeds of 
taste, just as daily discipline tends to promote habits of order. 
Furniture finished like good cabinet work is more likely to be 
respected even by the mischievous school-boy than that of an 
unsightly or rough character. 

AVhether this be so or not, it cannot be denied that particular 
combinations of form and colour exercise an important influence 
on the minds of the young and the ignorant. The stained glass, 
pictures, and images used by the monks, formed a powerful — if 
not the principal — means of instruction in the middle ages. In our 
time it is desirable to extend the process of education, at least 
during school hours, by the adoption of good and tasteful designs 
as well as of superior workmanship for the necessary mechanical 
aids. The insensible influence thus exerted will not be without 
due fruit in future years, and, in the present, will assist in pro- 
moting a love for the school. Good taste and good workmanship 
do not really involve increased cost of manufacture. 

One of the results of the want of education in the present day 
is that of misapplied labour, sometimes producing costly furniture 
of bad design. 

During a large proportion of the time spent in school the 
scholar must be seated. In providing for this condition, his 
comfort as well as the convenience of the teacher should be 
considered. If compelled to assume an uneasy or restrained 
posture, the pupil will of necessity have his attention more or 
less distracted from work, and the teacher will suffer in con- 
sequence. Hygienic principles should determine the height of 
seat and desk and the relation of each to the sitter, in reference 
to the support to be given to the various members of tlie body. 

The rude furniture upon which the school-boys of a generation 
ago did penance is happily becoming obsolete, but in the clever 
contrivances which modem ingenuity has produced for its 
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improvement, wo have some which are ahnost as ill suited to the 
legitimate requirements of the school-room. 

The desks used in the earlier British schools, though some- 
what Spartan in their conception, were better than the quaint 
writing boards hung against the walls of the first schools esta- 
blished under the auspices of the ''National Society,*' whilst 
these in turn were considered preferable to the double desks at 
which scholars sat face to face, and which arc still used in some 
old-fashioned Proprietary and other schools. 

The " Rules for Planning and Fitting-up Schools " issued by 
the Committee of Council on Education led, in Government- 
aided schools, to the general adoption of parallel groups of desks, 
graduated according to the ages of the scholars. The heights 
therein suggested have for many years formed the standard upon 
which a variety of other desks have been constructed. 

For the yoxmger children the height of a desk having slightly 
inclined top was fixed at 2ft. 2in., and the height of the seat at 
1ft. 2in. The medium heights were 2ft. 34in. to the top of 
desk and 1ft. Sin. top of seat; whilst for the elder children the 
height of desk was 2ft. 5in., at the outer edge, and the distance 
from floor or sleeper to seat top was 1ft. 4iu. Desks with flat 
tops were directed to be 1 inch lower at the front. The width of 
the top was to be 1 foot and that of seat and book-shelf 7 inches in 
each case. Between the desk and seat a space of 3 inches was 
allowed, and, where the teacher required gangways behind the 
desks, (imperatively] necessary for convenient working,) the 
minimum distance between the rows was to be 12 inches. An 
allowance of 18 inches on the desk and bench for each child was 
made for junior classes ; but in senior classes each scholar was 
allowed 22 inches. Plain iron standards were recommended as 
supports. 

The common desire of school managers to provide special 
accommodation for occasional tea-meetings or other social gather- 
ings, has not always tended towards real improvement in school 
desks. The reverse has too often been the case. Since the first 
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issue of the " Rules," many attempts have been made to produce 
desks capable of transformation into a variety of forms, some of 
which were entirely incompatible with the one object of para- 
mount importance. Mistakes so engendered are unfortunately 
too liable to be repeated and perpetuated in schools where public 
interests and educational advantages should alone be considered. 
We sometimes " follow the leader '' without due reflection. 

The English " convertible " or ** reversible " desk has no 
counterpart in the public schools of Germany, and is equally 
unknown in the educational establishments of Switzerland or 
Holland. The direction of endeavour has been to improve the 
desk in reference to school use alone. Among German educa- 
tionists the subject has given rise to much discussion. Eminent 
men of different professions — physicians, architects, and school 
professors — ^have united in giving careful attention to the various 
points involved, having for their object the comfort and healthful- 
ness of the scholar, and the facilitation of the work of the teacher. 

Dr. Wiese gives a synopsis of various writings beaiing on the 
best methods of uniting the seat with the desk, and on its general 
formation, a matter which he declares to be as important as the 
proper lighting of the school. Among the works alluded to are 
those of Zwey, Dr. Falk, Dr. Frey, Dr. Cohn, Dr. Kleiber, and 
Dr. Virchow. The official commissioners have also made many 
suggestions. The weight of opinion is to the effect that the 
height of the seat should correspond with the length of the 
scholai'*s leg, from the knee to the sole of the foot. There must 
be no stretching of muscles : therefore the sole of the foot must 
rest on the floor or upon some flat surface. If the seat be too 
high, the swinging of the foot in the air causes a compression 
of the blood-vessels and nerves of the hinder part of the 
leg and knee : if it be too low, the thighs of the scholar are 
pressed against his stomach to the disadvantage of health. 
Speaking of Secondary schools, it is set forth that the height of 
the seat should be, according to the age of the scholar, from 15 
to 18 inches, and, where the seats are higher than the lower part 
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of the leg of the scholar, a footboard, about 2 inches high, should 
be used. The breadth of the seat must be at least a good half of 
the length of the upper part of the leg, from the seat to the knee- 
cap, that Ls, one-fifth the length of the body. In order to prevent 
the scholar slipping forward, tlie seat should be slightly declined 
backwards. The height of the desks should be so arranged that 
the under part of the arm may rest comfortably on the desk top, 
and that the powers of vision may not be strained, or, in other 
words, that the normal distance of vision be preserved. Desks 
which are too low, cause, by the bending of the scholar, a pressure 
on the chest and lower parts of the body : while those which are 
too high cause the right shoulder to be so lifted as to remove the 
upper part of the arm so far from the body, that the lower arm 
cannot be laid flat on the table, thereby causing the arm to bo 
unsteady and easily tired. Accordingly the height (provided the 
top of the desk be inclined) should not be less than 28 inches. 
The breadth of the desk should be 12 to 14 inches, according to 
the size of the scholar, with a sloping suiface of 10 or 12 inches, 
to which is joined a narrow horizontal surface at the top for the 
reception of writing materials. For the sloping part, an inclina- 
tion of 1 to 2 inches is sufficient. Writing can be seen better, or 
be better overlooked, on a somewhat sloping surface. 

Notwithstanding the length to which this discussion has been 
carried in Germany, no exactly uniform system for settling the 
dimensions of desks and seats seems to have been hit upon which 
could be universally accepted. The consequence is that even in 
newly erected schools widely different standards are adopted. 

Ilerr Weyer, Stadt-baurath of Cologne, has, in the desks 
introduced a short time ago (woodcuts Nos. 200, 2-31, 252, and 
2'5'J), adopted the heights and sizes given in the subjoined table, 
which is here quoted by way of illustration, though at variance 
in some details with what is recommended after full enquiry for 
adoption in England. 

It will be noticed that there are seven different proportions of 
desks, each of which is used throughout one class-room. 
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The difference between Bheinlandish and English inches being 
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The mistaken notion, that desks arranged for seating children 
in pairs entail a waste of floor space, appears to have prevailed 
in some high class schools. Many most experienced teachers 
have, however, expressed a decided preference for the arrange- 
ment. In the case of desks made in lengths sufBcicnt to seat 
four or five children (without folding top), as largely used in 
German schools, it is impossible to have proper facilities for 
entry and exit, and at the same time to keep the inner edge of 
the desk suflSciently near to the seat to give proper accommoda- 
tion for writing. 

Dr. Wiese says the opinion is gaining ground that comfortable 
sitting is, for school work, of more importance than comfortable 
standing. The nearer the desk be placed in reference to the seat 
the more favourable will it prove for the position of the body and 
for the comfort of the eyes, which, in this case, are not strained 
by being brought too near to the writing. The scholar who sits 
too far from the desk, either bends too much, and thereby hurts 
his chest and eyes, or he glides too far forward on his seat and so 
gets an unsteady position. " It is therefore desirable," says the 
writer, "that the inner edge of the desk should be distant 
from the front of the scat only about one inch." It is re- 
commended that the vertical distance from the desk to the seat- 
top should be the length of the fore-arm, or one-sixth the size of 
the body of the scholar. Too great a distance encourages crooked 
growth, for the scholar while writing has his body weighing on 
one arm, instead of having the arm naturally resting on his body. 
If the diflference in height between desk and seat be too slight, 
then the chest sinks and the back is bent out so as to encourage 
stooping. 

Considerable difference of opinion exists as to the best shape 
and position for the back. The plan adopted in most German and 
Dutch schools is that of making the front of one desk act as the 
back of another (woodcuts Nos. 254 and 255). But, according to 
Dr. Wiese, some German physicians recommend a low back which 
will support the lower part of the body, leaving the upper part 
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tree, i.e., ei bock 3 inches broad, and 5 to 6 iocbes in beigbt 
aboTc tbe seat, and slightly inclined. Dr. Frey advises the 




provision of an upright independent back (fixed upon the seat), 
which besides possessing sanitary advantages keeps the scholar 
better in his place. This plan has been adopted in the 




DESKS WITE SEATS ATTACHED. 



double desks used in some American schools, but a method 
more commonly adopted in tbe TTnited States, is to provide 
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detached seats or chairs even with the double desks, as shown in 
woodcut No. 256. 

So important is it considered in Germany to give proper support 



to the scholar while sitting, that, by an instruction of the Royal 
Government at Treves, in the year 1805, it was decreed that all 
school benches in that district should be provided with backs. An 
" Instruction " issued at Stutgardt also prescribes that there shall 
be backs firmly connected with the scats of all school desks. 

It is sometimes fancied that the subject of the school desk is of 
little impoiiance. It is hoped that in the preceding remarks wo 
have established the contrary. In truth there is much more than 
mere sentiment involved. Anything which contributes to proper 
physical training and to tlie development of a robust, healthy, 
and vigorous people cannot be deemed a minor or unimportant 
matter. 

The advantages of giving ready access to the teacher need not 
here be discussed, nor is it necessary to repeat the arguments in 
favour of seating the scholars in pairs, which actual working has 
abundantly proved to be both economical as to space and par- 
ticularly advantageous to the efBcient working of the class. 

In the article of this work devoted to the subject of dedu aa 
aSecting the planning of buildings, the desk best adapted for 
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general use in English schools has been sufficiently described. 
Its proportions have been settled mainly on the basis of the most 




approved foreign models, with some modifications suggested by 
tlio most recent experience of their use. 
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The subjoined illustrations (woodcuts Nos. 257, 258, and 259) 
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will serve to indicate how tlio shape of the standard or iron 
support may be varied : the more tasteful the design the hetter : 
hut extravagant elaboration should be avoided, and care should 
be taken to guard against affording awkward projections either 
for the lodgment of dust, or for interference with the children's 
clothing. 

The desk shewn in woodcut No. 260 is ono which was intro- 
duced in some of the first schools huilt by the Sheffield and other 




School Boards soon after tho Elementary Education Act of 1870 
came into operation. It has been much approved of by many 
experienced educationists, but docs not possess all the advantages 
of the improved double desk already described. The initial 
letters in the trefoil at the bead of the iron support may be varied 
to suit the town in which the desks are adopted, or the spaces 
may be left blank. 

Of the desks hitherto used in the large public schools of 
Germany, the older kinds are cumbrous and oven unsightly, hut 
in most cases there is provision for the comfortable dispositioQ of 
the sitter while attending to oral lessons. 

Jmumg the more recent Gennan desks are those in use at the 
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King "William Qrammar School at Berlin, constructed to seat 
from four to five scholars, of which we arc able to give a draw- 
ing (woodcut No. 261). 



201. — RCITOOr, I'ESKS I'ilUJI i'lJE KIS» WILLIAJl OYMXASIl-JI, DEBLtS, 

As in the case of the Butch desk, the front of one forms tho 
hack fur another. In order to render this arailahle, they must 
he placed close hchiud each other, and some of the scholars ere 
therefore not easily acccssiblo to the teacher, a difficulty which 
would have hceu obviated by the dual arrangement to which tho 
Germans are now themselves tending. 

In tho Victoria School for Girls at Berlin— perhaps one of fho 
host furnished schools in Continental Europe — desks for seating 
the children in pairs are adopted. Similar desks are also being 
introduced in some of the best new schools in various parts of the 
Empire. Save in tho matter of length, they seem to be modelled 
very much after the older desks, which are arranged for the seat- 
ing of four children together. The spaces in front of the book- 
shelves (usually left open in the ordinary German school desk) 
are filled with plaited cane. Both hero and at the Pro-Poly- 
technic school in Chemnitz, the space allowed per scholar under 
the dual arrangement is greater than can well be afibrded, or 
would be necessary, under similar arrangements in English publio 
elementary schools. 

In Sweden, and also in many public schools of America, the 
single arrangement applied both to seat and desk, is in use for 
each scholar. lu both countries lockers have been prodded to 
the desks, while in the former the most approved desk is fitted 
with a lifting seat mode self-acting by means of a lever and 
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weight (woodcut No. 262). The single desks used in America 
are iisually independent 
of the seats, the latter 
being in the shape of 
chairs fixed on iron 
supports The finish 
displajed m the wood 
work emplojed is fre- 
quentlj above all praise. 
The designs used m the 
iron work would not 
generally excite admira- 
tion. 

The single desk en- 
tails too great an ex- 
penditure of space, and 
18 on this account de- 
precated by some of 
""' the highest American 

authorities, who now generally recommend the use of desks for 

seating the children in pairs. 




ITll LIFTING 




2S3.— AMERICAK SINOLE 



IS ?E1MAHY fiCHOOId. 



Many different patterns of the double desk are used in 
America, and, in the construction of some, much ingenuity is dis- 
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played, though not always with useful result. Some are fitted 
with movable seats, very much after the fashion of the Swedish 

single desks. 




£84.— ajierIla 



In a number of the schools in Euglaud which have been fitted 
with desks on the dual principle, the whole have been fixed 
on sleepers (or scantling). The principal reason urged in 
favour of the plan, is that it gives greater flicilitics for the 
removal of dirt in sweeping the floors, and where it is adopted 
the depth (or thickness) of the sleeper can easily be varied 
between the first three and the last two rows. 

In grouping the class the object is to enable each child to soo 
the teacher, and the teacher to command the face of each child. 
The use of different sizes of desks in the same class — the higher 
ones being placed in the rows in the rear — is one step towards 
the attainment of this object With many teachers it is found 
sufficient, while others prefer that the two last rows should be 
brought into further prominence by being raised on sleepers as 
shewn in the section (woodcut No. 365). This again can be 
attained in two separate ways. Either the two last rows may 
remain on the same level of 4 or 6 inches above the floor lino, 
while the desks themselves difier in size, or the arrangement may 
be carried still further by placing the fourth row on a four-inch 
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sleeper, and the last row on an eight-inch sleeper. The most 
generally useful plan, and therefore that which is now recom- 
mended, is that of fitting the last row with desks of the size next 
above that of the four front rows, and that the two rear rows 
should be raised together on sleepers of one height — say of 4 or 6 
inches. Woodcut No. 265 shews this arrangement, and it is 
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265, 266.— SECTION shewing alternative method of oraduatinq desks 

IN CLASS. 

believed that it will be found simplest and in every way most 
8atisfactor}\ Woodcut No. 266 shews the other plan, which not 
only contemplates a difierent size of desk for the two last rows, 
but the raising of each on steps of four or six inches one above the 
other. Wlien we recollect that a large proportion of teachers are 
quite content with the whole of the desks and seats being placed 
on the level floor with only the fourth and fifth or sometimes 
only the last row of a greater height than those in front, it will 
be seen that objections may be entertained to this plan. Every- 
thing which tends to increase the number of steps or even to 
introduce them in any way, should be guarded against as far as 
possible. The comfort of the children and the convenience of drill 
are better attained if the floor be maintained perfectly flat ; and 
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only with the object of ^Ting better command to the teacher, 
and a better view of the teacher to the scholars, should the use 
of steps be entertained. Some teachers object to the use of 
sleepers on account of the necessity for the desks being screwed 
down, whereas if the desks be placed on the floor they can bo 
more easily removed, and the grouping altered, the weight being 
sufficient to keep them steady. 

Those who arc much interested in Infant training, or who, 
like the Wesleyans, hold that the gallery should be largely 
used in teaching, may probably advocate the graduation of the 
entire class. The old practice of the Homo and Colonial 
School Society involved this, as shown in our illustration (wood- 




cut No. 267). Tho desks in use were of the long kind — seat 
and desk being formed in one &ame working by means of tho 
construction at the bottom on sleepers. Generally, no backs 
were used to the scnt.i, and each length of scat and desk was 
placed on castors, so as to be moved about at pleasure. The 
graduation of this seat must be considered excessive, and only 
necessary when much greater depth of class is used than that of 
five rows, for those in the rear have to climb to their places somc> 
what awkwardly. 
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An experienced teacher will have no difficulty in arranging 
the drill to be cmi)loyed in connection with the dual system. 
The scholars on their part will soon Icam to move with greater 
smartness and precision than in readily attainable under the old 
systpm. The importance of doing things in a regular and orderly 
manner cannot bo t"0 forcibly impressed, A definite system of 
drill is therefore essentially necessary. Some teachers prefer to 
nsc numbers only, \ihilc others incline to a code in which the 
orders are given by words. 

Tbc following suggestion for a code of drill illustrates our 
meaning. The teacher may give his orders either by words or 
numbers : — 

(i)— " Ilftiirx." (i)—" fiMes." 

At tha word " Ilctum," tho At the word " Slates," tho slate 

hands should bo raised to grasp ebould bo smartly lifted and placed 

tho elate. in the grooro m front of tho desk 

withont noise. Tho hands Bhould 

then bo lowered. 





If hooks have been used, as in the case of an aritbmetio 
lesson, the additional command may follow; (1) " Rdtiin" (2) 
" Boohs," At the second word " Books," tho books shoidd ho 
placed on the shelf under the desk, and the hands brought back 
to their original position. 
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(3)-" Li/l " (or " J?a.-.o "). {i)—" DeaU." 

At tlie word " Lift," the edge of At the word " Desks," the flap 
Um flap should be grasped, should be raised quickly but with- 

out noise, and the hands dropped. 





[b)—" Stand:' 
At thewoni" Stand," the scholars 
should riso smartly with arms 
■traight by their sides. 



(6)—" Ota." 

At the word " Out," the scholar 
at the right end of the desk takes 
one step to the right and a short 
step to tho front. At tlie same 
moment tho scholar at the U/t end 
of the desk takes a stop to the left 
and a short pace to the rear. 




The sbctb movement leaves the children standing in Indian 
file down the respective gangways. The command may then be 
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given, " Quick ^'^^^ March,^* the word "Quick" being simply 
used as a caution. At the .word " March " all the files move oflf 
with the k/i foot, taking care that regular paces be maintained. 
When the last scholar in each file has reached the firont of the 
desks, the word " Halt " or " Right turn " may bo given. In 
returning to their places, the scholars should be marched in files, 
halted and fronted, then afterwards seated at the given words : — 

(6)— «'/SiY." {6y-'' Down.'' 

At the word "Sit," the scholar At the word "Down," each 
opposite the right end of the desk scholar takes his seat smartly, 
takes a short step to the rear and 
another to the le/t; at the same 
moment the scholar opposite the left 
end of the seat takes a short pace to 
the fix)nt and another to the right, 

(4)—" Lower " (or " Close "). (3)—" Desks.'' 

At the word "Lower," the top At the word "Desks," the flaps 
edge of the flap should be grasped should be quietly let down, 
with both hands. 

The subject or kind of lesson should here be announced. 

(2)—" Take out." (1)—" Slates" (or ** Books "). 

The hands should be raised to The slates should be liflied from 
slates or books as required. the grooves, and placed gently on 

the desks, the scholars " Dressing 
by the right" or taking time from 
the teacher who signals with the 
hand. 

For drawing lessons desks of special form need only be pro- 
vided in schools where the instruction is of an advanced kind. 
In the drawing classes of an Elementary school the ordinarj' 
desks will be found sufficient. Woodcut No. 275 is an illus- 
tration of a neatly contrived and convenient drawing-easel used 
in the higher class for the study of art at the Victoria School 
for Girls in Berlin. 

The proper preservation of books and apparatus is a matter of 
great importance, particularly in large schools, where the damage 
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arising from a great many small carelessnesses maj^ lead to a 
total result of serious waste. The maxim, " A place for every- 
thing, and everything in its place," was appropriately printed in 




\iff^ 



iMi'/TmJt.^ 








275.— DllAAVING EASEL IN VICTORIA SCHOOL, BERLIN. 

large type some time ago by one of the educational societies, for 
the purpose of being hung in the school-room. The same moral 
should be exemplified in all the various appointments of the school. 
If proper receptacles be not provided for books and apparatus, 

disorder and destruction will quickly 
follow. If habits of neatness and careful- 
ness are to be inculcated, a good example 
must be set in the neatness with which 
the school properties are kept. As an 
illustration of the care taken in every little 
detail, it may be mentioned that in many 
American schools pieces of washleather 
or bottles containing acid are constantly kept on the teachers* 
desks, for the instant removal of the least inkstain accidentally 
caused on the surface of the beautifidly polished furniture. 
A moderately large and substantially made pedestal desk should 
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be placed in the principal room for the use of the head teacher, in 
such a position as to afford him tho best opportunity of watch- 




27 7. — HEAD- M.WTEIl'; 

ing what ifl going on. In addition to the provision of drawers in 

this desk, there may be a cupboard in front for the reception of 

the surplus stock, stores, and maps. In 

a well-managed school the surplus 

stock will bo kept as small as possible. 

Woodcut No. 277 represents a master's 

desk designed for a school having 250 

or 300 children in attendance. With 

a proper number of pupil-teachers' 

desks, this will probably afford all the 

storage room ordinarily required. 

Ilie height should be sufficient for 
standing at, and the platform on which 
the desk stands shoidd be six or eight 
inches from the floor. A tall stool with 
back should be made to match. In a few American schools 
the front portion of the bead-teacher's desk is made to hold the 
school lending-library, and is consequently fitted with glass doors. 
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As a rule, libraries will be more convcmently kept in separate 
cupboards or cases. 

In the secondary schools of Qermany, toocbors are often 
provided with desks or cupboards to which they can only obtain 
access by turning their backs upon the children. Under all 
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circumstances, however admirable the discipline of the school, 
the teacher should as far as practicable be in a position to 
observe constantly what is going on. It is not uncommon to find 
in the same school a 
rostrum 13 or 18 inches 
high, with boarded 
front, against which tho 
desk is placed. Tho 
black-board is fixed en 
the wall behind, an ar- 
rangement which cannot 
D FROM be commended. Where 

THE KISO WILLIAM GYXSASIfM, BEKI.I.V. ii i j ■ c i -^ 

' the board is a fixture, )t 

cannot be reached with sufficient ease. "Woodcut No. 280 servos 
to illustrate the kind of teacher's desk platform which may bo 
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found in many German schools. In Girla' and Infants' schools, 
the head-toachcr's desk need not be so high as that described for 
the use of the master in Bovs' schools. 




Whero no desks of special kind ore pro^-ided for sewing- 
classes, the tops should be flat and sufllciently low to he reached 
by the teacher while seated (woodcut No. 281). The front edge of 




the top should ho marked with inches. Some mistresses prefer for 
use as work-tables a desk with folding cover, under which needle- 



884 



SCHOOL AEOHITECTUEK [chap. ivui. 




— piPiL TEAcnrns iie.-k 



work and sewing materials may be stored without disarrangement 

(woodcut No. 282). In this, aa in all other kinds of mistress's 

desk, there should bo at least 

one drawer fitted with small 

partitions or compartments. 

In the pupil-teacher's or as- 
sistant-master's desk, placed 
in front of each class, it will 
bo well to devote some space 
m which books, slates, pens, 
and ink may be kept under 
the charge of one of the assist- 
ants Individual responsibility 
13 thus fixed. The desk hero 
represented (woodcut No. 283) 
IS fitted with perforated trays, 
BO that after a writing lesson, the ink-wells may be collected and 
placed beyond the reach of dust or accident. A locker is provided 
in which the class register and the teachers' books may be kept. 

In some establishments, as in the model school at Belfast, a 
" press " is inserted in the wall opposite to each class. Tho 
pupil-teacher's desk, airaiiged as above described, is considered 
to bo preferable. 

nigh stools or chairs should be provided for all teachers, and 
it should be part of the hcad-teoehor's duty to sec that these are 
used. An esperienced inspector of schools, whoso attention has 
been specially directed to this point, states that he has known 
many instances of deplorable results arising from young people, 
particularly girls, being allowed to remain for many hours upon 
their feet, day after day, while engaged in teaching. 

If tho use of cupboards be preferred to a full supply of 
teachers' desks, as already described, there should be in Boys' 
schools one of adequate size to every 120 children, and in 
Infants' schools about one to every 150 children. For a Boys* 
school, they should he four to five feet wide, seven feet high, and. 
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twelve iuches in clear depth. For giila tliey should be ma<Io 
double, with the lower part projecting. Their position should bo 




somewhere opposite the desks of tbc cliildren for wliosc use they 
are designed. (Woodcuts Nos. 284, 285, 286, and 287.) 




285.— cituu.ihd foh uiiiV bchuou 238.— MiKinEug's lvphoaiii'. 

"Where cupboards arc only used for the storage of extra stock, 
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or salcaWtt stationery, they should be placed either near the head- 
teacher's desk, or in some position easily accessible without dis- 
traction or disturbance 
to the children during 
lessons. 

In schools where no 
mistress's room is pro- 
\idcd, there should be 
for the mistress a spe- 
cial cupboard, about 
three feet wide, with a 
single door about 2 ft, 
4 in. This should bo 
placed, if possible, in a 
recess fitted with open 
shelves aboTC. When 
there is a mistress's 
room a tew brass pegs 
and a housekeeper's dwarf cupboard would alone be neceesarj-. 
lu other cases, of course, the above remarks as to cupboards for 
mistresses apply also to those for masters. 

The fender used in an Elementary school should comprise 
arrangements for protecting the children from falling into the 
fire, and for preventing hot cinders from rolling on to the wooden 
floor. 

It should therefore he designed as an open guard, so as not to 
obstruct the heat, aud should have a plate of metal a few inches 
high round its lower part to scito as fender. It should be 
hooked at its highest point firmly to the wall on each side to 
pi-event its being i>ullcd over by a child. (Sec woodcut No. 28S.) 
Tlic only firc-irona necessary in a school are the poker, the 
shovel, and the cinder-sifter. 

Tlic coid-scultlc should be strongly made, fitted with a handle 
at the top, aud hned with zinc. It should be about 18in. high at 
the highest port, and one should be supplied to every fireplace. 
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la Girls' ficlioob it will be well to have ono closs-room fitted 
with a commoQ cooldDg stove, at which lessons in domestic 
economy may he practically 
illustrated, as occasion may re- 
quire. It uecd he no more 
costly than an ordinary regis- 
ter stove ; hut even in the case 
of higher schools it will he fonnd 
of great service, if only teachers 
can ho found wiUing and able 
to devote themselves with suffi- ' 
cicnt zeal and enthusiasm to _ 

this important branch of 

woman's education. It wUl also he found useful for those 
teachers and children who may live at some distance, and arc 
therefore obliged to take meals at the school. 

If sufficient space ho not afforded in the pnpiUteachet's deska 
for the reception of all the inkwells used by the class, loose trays 
should he provided, and care taken that none of the wells ai-c left 
in the desks after the writing-lessons for the day are over. 
Without this precaution the ink will ho spoiled with dust, and 
items of waste, apparently trifling, will entail considerable expense 
in the course of the year. 

Porcelain inkwells are generally most approved, and arc pro- 
duced in a variety of shapes at small cost. 

Attempts have been made to dispense with the daily removal 
of inkwells from the desk and dee versd, by tlie introduction of 
sliding or hinged covers. No contrivance in this direction has, 
as yet, been found to act so well or to he so free from disorder aa 
to warrant the expense and trouble their use occasions in Elemen- 
tary schools. 

Blinds should be neither white nor too opaque. Perhaps tho 
host material is the blue linen of which the workmen's blouses in 
France are made. Many of tho Board schools in London are 
being fitted with this material. It possesses the advantage that 

c c 3 
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" it vnW wash/' and is also of a beautiful colour. The difBculty 
of obtaining it in sufficient width for blinds without the introduc- 
tion of vertical seams is, however, as great as that of inducing 
EngEsh makers to produce good colours. School bUnds, if 
required at all, should be of sufficient width to prevent the 
admission of sunlight between its edge and the window jamb. 

A board on which may be placed all notices relating to school 
matters is necessary, and should be fixed near the door in each 
school-room. It should contain space on which may be chalked 
the number of scholars in attendance, morning and afternoon, 
and also the average for the preceding week. In some cases it 
may be deemed advisable to exhibit on the notice board the 
names of all late comers and absentees, with the view of checking 
irregularity. 

Each school-room should be furnished with a glazed fi-ame for 
holding the time-table, having its back made removable by 
means of hasps, or other contrivance, so that the sheet may be 
changed as required from time to time. 

Schools should be well supplied with dusters, towels for the 
lavatories, and other little requisites, the absence of which, how- 
ever seemingly unimportant, may occasion much more annoy- 
ance and discomfort than might be imagined without experience. 
The children should be encouraged to provide themselves with 
penwipers. The separate lockers provided in " single " American 
school-desks arc fitted with india-rubber to prevent noise from 
the shutting of the lid. To prevent scratching, it is a common 
practice to bind slates with either india-rubber or lint. 

The children's lavatories should be fitted with rollers of hard 
wood or brackets. The rollers should be two feet in length, and 
conveniently placed at the side for their use. The material of 
the towels should be provided by the managers, and the neces- 
sary seaming, &c., executed by tlie children in the Girls' 
school. 

The pegs for caps, bonnets, cloaks, &c., should be made of 
'H-rought iron, ucvcr of cast. The kind shewn in the woodcut 
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(No. 289) is recommended as most adapted to withstand the 
daily wear and tear of school iiso. 

Mats should be of very thick cocoa-nut fibre. 
Jliosc manufactured at the Institutions for the 
Blind are usually found to be vc^ry good and 
cheap. 

Every playground should be pro2)erly sup- 
plied with lamps, so that after dark there may 
be no disorder. 

A clock should stand in each school-room on 
a bracket over the fireplace, or in other central 
position. The responsibility of the fixing of the 
bracket, the winding, cleaning, time-keeping, oso.-houk for 
and regulating of the clock itself, should, « ^«'S uonnkts, 
wherever practicable, rest entirely with the 
clockmaker. Divided responsibility will bo liable to result in 
irregidarity. 

In each school-room and class-room there should be a thenno- 
meter to guide the teacher or caretaker in regulating the temper- 
ature. In large rooms it will generally be advisable to have 
two. Teachers should remember that, although this is advisable 
as a check against overheating on the one hand and insufficient 
warmth on the other, the thermometer fomis but a small criterion 
of the efficiency of ventilation. 

The fittings of teachers* rooms should comprise an imibrella 
stand, a table, a few chairs, linoleum or cai-pet to the floors, and 
a portable lavatoiy of iron or tin, which can be supplied at a cost 
of about 30,s. 

Easels should be supplied for each class, and proper an*ange- 
ments should be made for their safe custodv when not in use. 
Perhaps a strong bracket fixed in the wall opposite the group of 
desks will be found the most handy method. The most strongly- 
made easels arc liable to breakage if not handled and stored with 
due care. Their material should be some kind of hard wood, such 
as birch, beech, oak, or ash. For displaying maps and large 
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diagmma it is desirable to provide framed casela with T slides in 
centre, capable of being adjusted 
to any height. In the Boyal 
Gymnasium at Chemnitz, 
Saxony, an attempt has been 
made to provide easels possess- 
ing a certain amount of artistic 
character. Tho example given 
(woodcuts Nos. 291, 292) is 
worthy of emulation, both in 
regard to easels and other minor 
matters. In Austria easels 
made of wrought iron and fitted 
with slidiug tubes and other 
complicated arrangements have 
been introduced. As a rule, 
the simpler the consti-uction the 
more serviceable tho articles 
will prove in use. The junior 
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classes of Primary schools and all classes of Infant schools 
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slioulil be pronded with lesson-stands. For lessons in form, size, 
and colour, handy little stands, with small trays attached on 
which to place small models, &c., should be supplied, 

When giving object-lessons, 
the teacher will And a small 
portable table of service. It 
should bo strongly made, but not 
unnecessarily lieavy, and contrived 
with reference to being readily 
stowed away in a small compass. 
It is alwaj's inconvenient to occupy 
the floor space with much or mi- 
necessary furniture. Woodcut 29!).— piiitT*nr.i; taikk, hu "ok- 
No. 29;J represents a tabic of fbi-* ''' ^ '■'^•""^ sr.isi). 

kind used in some American achonl;;, which, with some modifica- 
tion, might be with advantage introduced into Euglish Elementary 
schools. 

Blackboards or large framed slates 
are better made movable than fixed 
on walls. They may be procured 
li-om any school furniture manufac- 
turer, either arranged to swing in 
portable frames, or loose for use 
with easels. Blackboards should be 
strongly Aramcd or " iron-tongued " 
to prevent warjjing, but sliould not 
be too thick and lieavy. If largo 
framed blackboards bo used, they 
should either be made adjustable to 
any height, or swing on pivots, in 
order to give the teacher facilities 
for adjustment to a slope for writing. 

Bad writing even on a blackboard, must be oarefuUy guarded 
against. One or two of the blackboards in the senior depart- 
ment should bo ruled with white lines, so as to bo useful for 
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music lessons. The swiog boards or slatca of the form illustrated 
(woodcut No. 295) will be found convenient. In France, where 
the mctiic systom i'l universal, the blackboards commonly used 
in Infant schools are made of 
the size of one metre eacli way, 
the object of the adoption of this 
uniform dimension being to ac- 
custom the eye of the child to 
judge of the common system of 
measure. 

Groat latitude is allowed in 
Enghind, even to managers of 
seliools receiving Government aid, 
as to the pro^-ision of educa- 
tional appliances. Beyond see- 
ing that there is adequate desk 
accommodation and the provision 
of a couple of sets of reading 
books and a few minor matters. 
Her Majesty's Inspectors do not 
ics where funds were raised with 
difficulty has olten been that tlic supply of apparatus has 
proved sadly deficient both in quality and quantity. Under 
the new order of things no sucli conditions need bo appre- 
hended. Nothing short of thorough cfficiecey in regard both 
to furniture and ai)paTatus should be accepted as sufficient or 
satisfactory. 

In Germany the state outhorities cxeicisc a much more rigid 
supervision over the arrangements and appointments of the school- 
room. By a decree, promulgated in the state of Wurtcmberg 
during the year 1873, even the means of punishment were pre- 
scribed, and thenceforth teachers wore directed to administer 
flogging only with " a thin smtch of the length of half a metre." 
Equally definite arc the instructions with regard to the gymnastic 
apparatus and other matters, especially those affecting the clean* 




interfere. The result in ( 
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liness aud hoalthfulnc3S of tho scholars, a point in the past too 
much neglected in German schools. 

It is not our purpose to detail all the requisites for every kind 
of well-appointed schools, hut simply to select for remark a few of 
the more prominent items. A school furnisher's catalogue will 
prohahly supply all the additional infonnation required hy those 
of experience in the work of education. 

A set of bold clearly lettered maps is indispensable. If a globe 
be used for illustrating the shape of the earth, a map of the 
world on Mcrcator's (or Gall's) projection should be included in 
the set of maps. It is desirable for the hfghcr standards that 
there should be a good map of the county in which the 
school is located. Blackboard outline maps, mth mov- 
able indicators for enabling the scholars to mark tho 
names of towns, &c., when called upon in succession by 
the teacher, are used in Swedish and other continental 
schools. Though interesting as a means of combining 
amusement with instruction, they are by no means in- 
dispensable. Ordinary blank outline maps should, how- 
ever, always be provided. 

Relief maps or charts are extensively used in the 
schools of Prussia, Saxony, Austria, and other countries 
of Continental Europe. They are found to be of great 
service in demonstrating various points in Physical 
Geography. There are no English maps of this kind, 
published as yet, which seem so admirable as those 296.-map 
produced in Germany. Undoubtedly, if well done, they 
would be a great boon to the teacher. Of course only a small 
tract of country should be portrayed, and that on a large scale, 
so that the mountains and valleys, lakes and rivers, may be 
clearly brought out. 

There should be a strongly mounted terrestrial globe, with a 
compass showing the cardinal points, also a chart illustrative of 
Geographical terms. For advanced classes a celestial globe, and 
apparatus for illustrating the motions of the heavenly bodies, &c.. 



SCnOOL ARCniTECTCRE. 



[CtlAP. ITllI. 



may \tith advantage be added, TUesc cau uow bo bad at a very 
reasonable price. 

Without seeking to rival in English Elementary schools, the 
lavish liberality exhibited in many continental examples, an 
attempt should be made, where funds permit, to provide collec- 
tions of specimens and such apparatus as may be attainable at a 
moderate outlay, for use in -^-arious departments of scientifie 
study, especially in tho^o which may have an important bearing 
upon the trades of the dbtriet in which the school is established. 
For these collections, neat cases, fitted with glazed fronts, should 
be provided, and all specimens placed therein carefully classified 
and labelled. 

A small cabinet of objects or " products " can be obtained at a 




very trifling outlay In the form shown in woodcut No. 297, and 
properly stocked for ordinary object lessons. 

Diagrams displayed upon the walb of the school-room scn'e a 
most useful purpose. The scholar will intuitively gain much 
valuable information on a variety of subjects in which, by this 
simple means, he may bo interested. Diagrams arc also of great 
utility in direct teaching. Those displayed on the walls should 
be periodically changed. Some difficulty may perhaps bo experi- 
enced in choosing a moderate stock from among the immense 
number of specimens published, and which are by no means 



CHAP, xviit.] SCEOOL FUKNITURE AND APPARATUS. 396 

uniformly good. The selection should include a few for illus- 
trating the various processes of manufacture, details of machinery, 
diagrams illustrative of tho great principles of ecieucc, such 
as tbe Laws of Matter and Motion, Pneumatics, Hydrostatics, 
Hydraulics, &o., &c., also Physiological, Botanical, and Ethno- 
logical representations. No school should he without a good set 
of natural liistory pictures. 

The mechanical powers^ are best illustrated hy a set of models 
easily obtainable (woodcut No. 298), For cheapness, however. 
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some will prefer a diagram, wliich mil answer the purpose 
tolerably well. 

Where model drawing is taught, a large-sized set of wooden and 
terra cotta models — and, if possible, a few other examples as ap- 
proved by the Department of Science and Art — should be obtained. 
Towards the cost, grants are made to puLUc Elementary schools, 
or properly organised art classes, under conditions concerning 
which the Secretary of the Department will supply all needful 
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information on npplication by loiter addressed to Soutli Ken- 
sington, Without soino pravision of this kind no school can be 
considered well furnished. It is difficult, however, to draw tho 
lino so as to decide at what point tho multiplication of models and 
other appliances of this nature should bo cliecked in parlicnlar 
kinds of schools in tho interests of economy. The Gcwerbo- 
scbulcn of Prussia, and other Trade schools of the Coutiuent, 
possess not only fine collections of examples for drawing from tbo 
cast, but those for modelling in clay. In some cases the modela 
include machinery and other appliances not essential in an 
ordinary school, 
A set of full-size weights nnd measures will bo found of 
great service in 
assisting the for- 
mation of correct 
notions on size 
and projKtrtion. 
Woodcut No. 299 
is an example 
of a cabinet fur- 
nished for this 
purpose, and used 
iu French schools. 
There must be a 
_ chart of the me- 

tric system dis- 
played in everj' public Elementary school, and a set of the new 
weights and measures would he a valuable addition to the stock. 
No one can examine an exhibition of school furniture and 
apparatus on the Continent without being struck with the great 
amount of care, ingetiuity, and taste expended on comparatively 
small mattei-s. Attempted changes have not always led to 
improvements, hut the productions of so many fertile brains arc 
sufficient to show the importance attached to the attainment of 
completeness in all the appointments of the school-room. An 
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example of this is furuLihtxl in the immense variety of arithme- 
tical or counting frames, and alphabet or EpelHug bosos, wliicli 
have been produced ; somo of which, although vcrj' interesting as 
specimens of ingenuity and manipulative skill, are perhaps 
unnecessary for tlio ordinarj- ,=cliool-room. 

Every Infant school should have a good abacus of the ordinary 
kind, or a simple counting frame, like those used in some of tho 
lower schools of Germany, which have coloured circles on strips 
of card placed in a case behind movable slides. Simple appa- 
ratus of this kind will be found useful occasionally in the lower 
classes of tho Elementarj' school, us will also be good alphabet 
boxes or reading stands wltli movable lcttci"3. 

For the very small children, a strong single wii^e with a few 
coloured balls should be provided. 

No Infant school should be without a good-sized alphabet box, 
with loose letters to be arranged in grooves 
by the scholars in turn aa called upon by 
tho teacher. Children are naturally much 
interested in doing anything of a me- 
chanical nature of themselves, and the 
ahovo is perhaps one of tho best methods 
for enabling children to acquire quickly a 
knowledge of tho alphabet, and the use of 
letters in tho formation of words. The 
alphabet boxes may be procured mounted 
on stands with a blackboard behind. In 
Germany a more favourite plan is to place 
the blackboard under the grooves for 
letters, so that the teacher may chalk iu 
bold characters the words to be formed. 

Much more elaborate is tho French 300,~ab\ivs ox 

compendium, a piece of furniture uniting ma.\u, 

in itself all tho jjarticulars of abacus, tyllabaire, and blackboard. 
A good deal of ingenuity is displayed in the mechanism of this 
rather complicated article, to the disadvantage, it is feared, of 
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practical utility for ordinary purposes. At tlic school connected 
with the TJrsuline Convent in Paris?, the compendium in use com- 
prises not only an abacus, a syllable-box, and a board with place 
for chalk and sponge, but also an organ ! (Woodcut No. 301.) 

Those who have made the training of little children their 
study, will readily appreciate the importance of providing in 
Infant schools a variety of api)liances, by means of which instruc- 
tion may be imperceptibly imparted by being associated with 
amusement. Such appliances need not be costly; but in the 
hands of a skilful teacher may be made to do good service. 
The infantile mind is easily interested in simple things, and, if 
judiciously trained, will early acquire a thirst for knowledge; 
while any attempt to cram it with dry matter-of-fact learning 
unsuited to its age would be worse than useless. In no country, 
perhaps, has more attention been given to the early training of 
infants than in Holland, and nowhere is its value more gene- 
rally acknowledged, more particularly in the advantages it gives 
in fitting the child for its after school career. "We try to 
impart knowledge to the children without letting them know 
how or when they acquire it," said the teacher of a Dutch 
Bewaar-schule, and with the aid of a few simple appliances she 
succeeded admirably, not only in thoroughly interesting her 
class, but in gi>dng, at the same time, much sound and useful 
instruction. The children were entertained : their attention was 
fixed, and they gave ample evidence by their ready answers to 
skilfully put questions, how fully they entered into the spirit of 
the lessons. Much — in point of fact nearly everything — 
depends upon the tact of the teacher ; but without proper aid 
in the shape of apparatus her work will be exceedingly difficult. 

Tlie " Kindergarten " system originated by Frabel supplies 
an excellent medium for accomplishing good results. The 
appliances hitherto used are perhaps not all that might bo 
desired for large schools; but as the plan becomes more generally 
adopted, experience will from time to time suggest further im- 
provement. It has been aptly described by the Rev. M. Mitchell, 
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M.A. (one of Her Majesty's Inspectors of Schools), as a system 
which, " though intellectual, is truly infantile ; it treats the child 
as a child ; encourages it to think for itself; teaches it hy 
childish toys and methods, gradually to develop, in action or 
hieroglyphic writing, its own idea, to tell its own storj-, and to 
listen to that of others. The grand feature of the system is 
occupation. The child is taught little : it simply produces for 
itself. It has toys given it of the simplest sort : straight bits of 
stick or peas soaked in water. It is shewn how to use them, 
and becomes an architect and an inventor. Churches, towers, 
houses, and mechanical adaptations swarm from the newly- 
acquired power. Again, with cubes of wood the ideas of the 
child take a more solid form : it learns the weight, number, and 
size of the articles, adapts them to their places and fits them 
together ; weaves with strips of coloured paper webs of varied 
beauty and certain significances of forms; pricks out patterns 
with a needle, and even cuts clay and models it." 

The first ** Gift " — as the classified collections of Kindergarten 
Toys are called — consists of half-a-dozen coloured worsted balls, 
&c., &c. ; in the second box arc two cubes, a cylinder, and a ball 
in wood with strings attached ; the third contains a cube in wood 
divided once in every direction, the fourth a cube divided into 
planes cut lengthways; the fifth is an extension of the third 
** Gift," containing a cube in wood divided into tv^enty-one cubes, 
six half cubes, and twelve quarter cubes ; and the sixth is a similar 
extension of the fourth " Gift." Small sticks are supplied for 
fastening together in various shapes with peas, also sticks for 
being laid in difierent forms and for plaiting, patterns and cards 
for perforating, coloured strips of paper for plaiting, miniature 
models and clay or wax for modelling, hardwood pieces for making 
up outline forms of familiar objects, and other contrivances for 
interesting and instructing the child. 

In many of the Infant schools on the Continent, long low 
oblong tables, with surface painted in one inch squares, are used 
for Kindergarten and other exercises : in othere, the ordinary 
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scliool-desks with flat instead of inclined tops are made to eerve 
the purpose. The latter will generally be found most convenient, 
especially as, with the system of seating the children in pairs, the 
teacher will the more readily gain access to every child in the 
class ; whilst the children themselves are comfortably seated, with 
proper support given to their easily tired backs, besides being 
more readily moved on the frequent changes so necessary in the 
working of an Infant school. 

Pictures of animals and other illustrations should be exhibited 
around the school-room. For lessons on common objects, specimens 
or models are preferable to the most cleverly executed diagrams, 
and a fair collection suitable for Infant school teaching may be 
obtained at no great expense. 

Of the boxes of appliances for illustrating lessons in form and 
colour usually supplied, the larger size should be selected : the 
smaller ones, though a trifle less costly, are of comparatively little 
use in dealing with a large class. 

Models of clock faces with moveable fingers should not be 
omitted from the list of requisites : some are made with the 
fingers connected so as to imitate very perfectly the dual motion 
on an ordinary clock. 

During the intervals of play, moderate-sized wooden bricks 
and a few other simple durable toys may with great advantage 
be introduced in the recreation ground. Children will find in 
their use much amusement under the care of the teacher who 
knows how to keep the little fingers properly employed, and the 
playground may thus become well nigh as important a place of 
instruction as the class-room. 

Cots are provided in some Continental Infant Schools, so that 
the very young children, when tired and sleepy, may be put 
comfortably to rest until school duties are over, and they can 
be taken charge of by elder sisters or parents. Woodcut No. 302 
is an illustration of the hammock used in the babies' rooms of 
French schools, and is an admirable contrivance in its way. The 
criche connected with a few English Infants' Schools has similar 
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accommodation ; but all the arrangements necessary for very 
yuung children do not generally obtain, and School Boards bare 
no Irgiil power to expend 
money for children under 
the age of three. 

While it will be readily 
understood that many of 
the articles mentioned in 
these pages are desirable 
adjuncts to a well-appointed 
school, it may also be in- 
ferred that there are other 
matters, important in their 
bearing upon the advance- 
ment of a higher system of 
education, which are not touched upon- For instance, it 
may be mentioned, as an indication of the manner in which 
aids to practical teaching may be extended, that in connec- 
tion with the Higher Burgher School in Utrecht there is a 
garden in which are planted by the pupils botanical specimens 
arranged and classified in their proper order. In the Kingdom 
of Sweden, at the end of the year 1871, there were 2078 schools 
having their own ground for planting; and during the year 1868 
there where 25,612 children who had received instruction in 
gardening. Teachers of elementary schoob in that country are 
now obliged to learn gardening before leaving the normal schools. 
Itelonging to many of the higher schools of these and other 
States may be seen collections of specimens, scientific instruments, 
and models which would not discredit the public museum of a 
laigo town. 

What we have attempted has been to give an outline, shewing 
the amount of furniture and apparatus fairly within the reach of 
promoters of public schools in England, and to touch also upon 
some points deserving of special consideration which might 
otherwise escape attention. 



• APPENDIX A. 

DESCRIPTION OF THE KONIG WILHELM 
GYMNASIUM AT BERLIN. 

PRINCIPALLY DERIVED FROM THE OFFICIAL ACCOUNT BY 

GERSTENBERO. 



The general description of this building, terminated at page 94, 
is now supplemented by the further and more technical descrip- 
tion there promised. 

The principal front measures 211ft. 3in., and has a central 
projecting entrance. There are two wings, each connected at 
the rear with the main building, their depth being 80ft. 2in. 
That of the main building is 85ft. 6in., and the height from 
ground-line to top of roof 69ft. Sin. Two courts are formed 
between the main building and the wings, each 38ft. 5in. long, 
and 23ft. 4in. wide. These are bounded towards the adjoining 
property by wooden sheds 13ft. 8in. inside, and 14ft. 4in. high in 
the centre. Being used only for the storage of agricultural 
apparatus, they are shut off from the corridors with doors to keep 
out the boys. 

The construction is of thick brick walls, with arched vaults 
below. In addition to the basement there is a ground floor, and 
first and second and attic floors. The frontages of main building 
and wings are stuccoed, the plinth being smooth, and resting on 
a granite curb 14 inches high. The ground and first floors are 
jointed in parallel courses, while the second and attic floors have 
pilasters supporting a rich Corinthian cornice. 

The roofe are nearly all on the lean-to principle, inclining 
towards the courtyards, and are covered with zinc. The rain- 
water is not utilised, but is conducted through pipes into the 
drains, and from thence into the sewer in Bellevue-street. 

T> D 2 
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Round the building, level with the pavement, runs a margin 
of asphalte, 2ft. 7in. wide, and next to that, on the same level, a 
pavement of mosaic stones, 12ft. 4in. wide. Adjoining is the 
roadway on a little lower level, 18ft. 6in. wide, paved with stones 
in small squares. 

The building has three entrances: that in centre principal 
frontage is distinguished by a portico of two columns, surmounted 
by a cornice of artificial stone, and finished at the level of the 
first floor with an open balcony ; the two secondary entrances 
are placed at each side of building. 

In addition to the rooms devoted to educational purposes, the 
building contains cellar spaces in basement floor, apartments for 
the caretaker, an office for the director, a masters' and committee- 
rooms, and twelve rooms on the attic-floor not at present 
appropriated to any use. 

The class-rooms, with the exception of those in reserve, are 
placed on the ground and first floors. In the right (i.e., south) 
wingare the elementary and lower collegiate classes ; in the left 
(i.e.', north) wing, the middle and higher collegiate classes. The 
rooms are so arranged in each wing that the junior classes are 
nearest to the exits and latrines. On the second floor are, in 
addition to the reserve-classes, the rooms not in daily use (i.e., the 
great hall, drawing-class-room, singing-class-room, and Kbrary). 

Tke ground floor contains the spacious vestibule, situated in 
the centre of the building, 40ft. lOin. long, 35ft. Sin. wide, and 
16ft. 4in. high, leading directly into a main corridor of the same 
height, and 9ft. llin. wide, in a line with which are the two 
corridors, 14ft. 2in. high, and 9ft. 2in. wide, of the wings. In 
each wing a stone staircase, 8ft. Sin. wide, leads to the attic-floor. 
These are also approached from the side entrances by passages 
9ft. lOin. wide and lift. 4in. high, in direct communication with 
the latrines. 

The caretaker's apartments are situated in the main building 
at the back of the corridor, and 4ft. 8in. above the general level 
of the ground-floor. The apartments consist of three rooms and 
a kitchen on the ground-floor, and two small spaces in the base- 
ment The different class-rooms are all entered directly from the 
corridors. 
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In addition to the physical class-room, which is 37ft. long, and 
18ft. Gin. wide, with seats for fifty-six pupils, the north wing 
contains three collegiate classes, of which the two first are 27ft. 
long, and 18ft. Gin. and 20ft. Gin. wide respectively, while the 
third is 29ft. 7in. long, and 18ft. wide. Adjoining the physical 
class-room is a store-room, 21ft. Gin. long, by 18ft. Gin. wide, for 
the apparatus connected therewith. 

The south wing contains four collegiate classes of similar 
dimensions to those in the north, also an inspector's room. 

Each class-room is lighted by two windows, measuring 6ft. 2in. 
wide, and in the middle 10ft. 3in. high. The height of the class- 
room is 14ft. 4in. 

The first floor contains in tlic north and south wings each five 
class-rooms of similar dimensions to those below, except that one 
collegiate class, and one elementary class, have a width of 18ft. 
Gin., and a length [of 37ft. Each class-room is entered from a 
corridor 9ft. 2in. wide in direct communication with the stair- 
cases. The height of the class-rooms is 14ft. 4in., as in the case 
of the ground-floor. The main corridor communicates im- 
mediately with the director's office in the principal front, and 
the adjoining masters' room is used as a committee-room. Both 
these rooms are of the same size. In the triangular comers at 
the back are lavatories. The ante-space in front leads to the 
balcony above the principal entrance. The two rooms in the 
main building at the back of the main corridor are appropriated 
to the purposes of natural history collections. 

The second floor contains in the left wing the drawing-class- 
room, situated at the front, 18ft. Gin. wide, and 7Gft. 2in. long, 
with 48 seats, with windows facing towards the north wall. Also 
two reserve classes and an ante-room 18ft. Sin. wide by 43ft. Sin. 
long, and 19ft. 4in. high. The class-rooms are 14ft. Gin. high, and 
the drawing-class-room IGft. In the south wing and facing south 
are two rooms for the masters' library, and adjoining it the pupils' 
Kbrary, and a reserve class. The singing-class-room also com- 
mimicates with the corridor. It is 18ft. 3in. by 43ft. 3in. and 
19ft. 4in. high, and has seats for G8 pupils. 

The singing-class-room, together with the ante-room in the 
wing, are used as ante-rooms to the great hall. This latter 
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occupies the whole of the central portion of the huilding on this 
floor, and measures 77ft. 3in. by 42ft., by 30ft. 9in. high, and 
contains seats for 300 people. It was intended to place in one 
angle at the rear an organ, the other being occupied by a stair- 
case, forming the only approach to an attic above the hall. In 
the recess formed by these inclosures stands the platform, raised 
six steps above the level of the hall, and in front a podium raised 
12 inches above same, forming a stand for singers and pupils at 
the public exeuninations, which form the only use of the hall. 

The attic-floor consists of twelve rooms and corridors, lighted 
by skylights in the roof. The rooms average 18ft. Gin. square, 
and lift. 4in. high, that above the drawing-class-room being 
10ft. 3in. high. These rooms are not at present in use. At the 
back portion towards the courtyard, one in each wing, ore the 
rooms, already mentioned, for the solitary confinement of pupils 
who have transgressed the rules of the College. Those who see 
the mention of these rooms with horror may be comforted by 
knowing that they are not without windows. The remainder of 
the space on this floor is principally used for the dstems for the 
water-heating. The wings are separated by the Great Hall in 
the centre. Above the great Hall in the roof-space are the 
ventilation cylinders for the sun-burners, and a clock and chimes. 

The cellar space in basement averages 9ft. 3in. high, and con- 
tains, under the physical apparatus-rooms, a laboratory which 
may be approached direct from same by a circular staircase. 

In each wing are boilers for the water- heating. For the air- 
heating there are four furnace-rooms in the middle of the build- 
ing, behind which is a passage connecting the two courts by a 
staircase, leading to the caretaker's apartments. Under the 
latrines are spaces for the receptacles of soil therefrom. The 
remainder of the spaces are used for the reception of ftiel, for 
which there are two shoots provided in the principal front. The 
heights of the stories are, from floor to floor : — ^Basement, lOft. 
9in. Ground-floor, in vestibule, 18ft. ; in class-rooms, 15ft. Sin. 
First-floor, 16ft. Sin. Second-floor, in class-rooms and libraries, 
15ft. 9in., in drawing-class-room, 16ft. llin., and in the ante- 
rooms to the Great Hall, 20ft. 6in. 

The construction now claims some attention. When building. 
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a good bottom was found at a depth of 5fk. Gin. below the 
surface. This was further excavated 6in. for foundations. The 
paving of cellars is at least 1ft. 4in. above the highest point of 
any water in the ground. The walls are protected from the 
rising damp by horizontal courses and vertical isolated walls of 
clinkers set in cement. The horizontal course is formed by three 
layers of clinkers over the whole surface of main walls at the level 
of pavement of cellars. The vertical isolated walls, running 
round the whole of the main walls, stand on the horizontal 
course, and reach to the level of ground. Their thickness is 5in., 
and they are separated by a space of 2in. from the main walls. 
At the level of the ground the vertical isolated wall, and the 2in. 
space, is covered by a course of bricks laid lengthwise, and this 
again is covered with a layer of asphalte, reaching lin. beneath 
the granite curb. 

The ceilings of the vestibule, passages, staircases, and corridors 
are strongly arched on iron bearing-bars ; the corridors on attic- 
floor are ceiled in plaster in imitation of arches. The beams 
forming the ceiling of the great hall are carried by trusses 13ft. 
llin. apart, and the ceiling is divided into panels. The other 
rooms have flat ceilings between the beams and walls. In the 
classr-ooms the beams run parallel to the frontage, and are placed 
3ft. 4in. from centre to centre, and average 18ft. 6in. long llin. 
by 9in. The bearings are strengthened by iron bars running 
crosswise to beams — one in rooms 18ft. long, and two in rooms 
20ft. long. The beams forming the floor of great hall are carried 
above the director's and committee-room by an iron framework 
16in. high, which rests on the front wall and wall of corridor and 
partition- wall between the director's and committee-rooms. The 
beams above the natural history collection-rooms rests on a 
girder, supported by two cast-iron columns in the partition- wall 
between the rooms. The staircases have a tread of 13in., and a 
rise of 6 Jin. to each step. The cellar-floor is of brick, and that 
of the passages, corridor, and vestibule is of brick, covered with 
a layer of asphalte Jin. thick. All the other rooms have deal 
floors of lOin. boards l|in. thick. The roofs are all covered 
with zinc. The window-sills of the class-rooms are 2ft. 9in. to 
3ft. lin. high from the floor, and in the corridors towards tho 
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courts 4ft. lOin. The inner entrance-doors in the passages, and 
the glass doors which shut oflf the corridors from the staircases 
and vestibule, are made to swing by means of cords and weights. 
All the rooms used by the pupils are panelled up to a certain 
height with boards lin. thick and Sin. wide, in moulded frames 
l^in. thick. 

The latrines are shown on the basement and ground-floor 
plans. The water-supply thereto is from two reservoirs placed 
immediately above. They contain 100 cubic feet of water each, 
and are filled from the mains, a water-gauge acting the part of a 
ball- tap, and keeping the water always at one level. Lead supply- 
pipes Jin. diam. convey the water from the reservoirs to the 
funnels or pans under the seat, every two funnels terminating iu 
a cast-iron vent-pipe, with simple stench-trap, from which a 
pipe, carried through the cellar arches, discharges into a tub 
placed beneath. In each tub is an upright 5in. brass pipe, with 
slit-like openings, through which the soil, after dissolution iiTthe 
tub, reaches the ordinary Sin. cast-iron soil-pipe in the cellar, 
then the earthenware pipe-drain in the court, and finally the 
main sewer. For the purpose of removing and cleaning the tubs 
(an operation rarely necessary) the discharge-pipes are connected 
with the tubs by a short length of indiarubber tube fastened 
above to the pipe by twisted brass wire, and beneath to an 
upright socket fixed to the lid of the tub. In each comer of the 
chamber beneath the latrines is a cast-iron box with stench- 
trap, receiving the discharge from the urinals and the surface 
water from the courts, and connected with the iron soil-pipe 
passing through the cellar. The urinals are flushed direct from 
the mains. 

In order to protect the reservoirs from the severe frosts, a 
brass gas-stove, placed in the chamber beneath the latrines, is 
connected with them. 

The account of these sanitary arrangements, taken carefully 
from an authorised description, makes clear this part of the 
subject, but it is difficult to understand why, with a good water- 
supply, such a complicated system became necessary. The con- 
stant flushing of the closets and urinals, as originally intended, 
was found to cause an undue expenditure of water, and the 
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process was accordingly limited to three or four times a day, 
lasting from one and a half to two hours altogether. 

In considering the proportions of class-rooms, it was thought 
that by adopting lengths of 27ft. and 29ft. 6in. respectively, and 
admitting a sufficient amount of light, the black-board would be 
visible to the pupils as easily as in shorter rooms. Experience, 
since the completion of the building, has shown that this is so to 
a certain extent. The two end seats in each row, those furthest 
from the windows, have not quite so good a light as the others 
because of reflected light falling on the black-board, which is a 
fixture. The use of the deeper grouping of class, as in the case 
of Prima, appears here to have led the teachers to prefer the 
wider and shallower shape. But the deeper plan 18ft. 6in. to 
20ft. Bin. has the advantage of more economical construction. 

The Desks have been graduated to suit the ages of the pupils 
and the progress of their studies. Experience of their suitability 
shews them to have completely answered their purpose, except 
that the projections IJin. above the level of the top of the desk 
(which were executed for the purpose of raising the back of the 
seat and protecting the pupils in front from being splashed with 
ink by those behind when writing), have the disadvantage that 
the pupils are obstructed in moving their books. In the back 
rows the pupils can also conceal articles from the teachers behind 
these projections. In both the grammar and elementary classes 
the desks are placed 1ft. Gin. from the window-walls, and 3ft. lin. 
from the door-walls, and at least 2ft. from the master's desk, 
which is 4ft. wide. Opposite the master's desk is a central gang- 
way 1ft. 6in. wide. In the elementary classes the master can 
approach each pupil by means of a longitudinal gangway 1ft. 
wide behind each second row of desks. The teachers desire a 
similar gangway in " Sexta " and " Quinta," on account of the 
writing-lesson. Further, there is a desire for a gangway 1ft. 
wide between the last seat and the wall in all the classes, for the 
purpose of controlling the pupils. The desks are screwed to the 
floor with iron knees IJin. long. The seat is supported by a rail 
underneath. The teacher's seat has a fixed desk. The black- 
board consists of two slates, each fin. thick, fixed in a wooden 
frame with a close joint. In the window- wall in each class-room 
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is a cupboard for books, &c. The caps and cloaks are hung in 
the class-room on hooks screwed to panels on the door- wall and 
black-board- wall at a distance of 6 to Tin. apart, and numbered, 
80 that each pupil has his own hook. 

In the physical class-room the desks are similar to those in 
"Secunda," and each two rows are elevated 1ft. above those 
immediately in front. The isolated table for apparatus has a 
slate top, and is lighted by two gas-burners. 

Behind the apparatus table is an evaporation niche closed by a 
sliding shutter ; before this shutter hangs a wooden black-board, 
which, balanced by a counterweight, can be pushed up vertically. 
In the evaporation niche, lit by two gas-burners, is, at the height 
of table, a slate slab, on which are made the experiments by 
evaporation. A vapour pipe, warmed by a gas-jet with a 
** steatite " burner, leads the gases to the open air. 

In order to exclude the light for optical experiments, and to 
protect the instruments, the windows of the physical-class and 
apparatus-room are fitted with blinds. In the middle of the appa- 
ratus-room stands a table for apparatus, and at the window a desk 
for the master. Against the walls are cupboards with glass doors. 

The desks in the drawing-class-room are 12ft. 4in. long, 2ft. 
wide, and 2ft. Gin. high, for four pupils each, and stand 4ft. 7in. 
from back to back. Instead of fixed seats the pupils aie 
provided with four-legged stools 18in. high, with seats 15in. by 
12in., without backs. Eight inches above the top of the desk is 
an iron rail |in. diameter, supported by five iron uprights, for the 
support of the copies, and in front is a groove to receive them. 

The great hall is perfectly acoustic. From the most remote 
seat a speaker is distinctly heard. For musical performances it 
is also considered good. In the great hall and singing-class-room 
the seats measure from back to back 2ft. 4in., and have a height 
of 1ft. Sin. Gas is laid on to all the rooms. The director's room 
has four burners, the teachers' room, six ; each of the corridors, 
six ; each of the staircases, three ; the physical-dass-room, six ; 
the "Prima," four ; and the drawing-class-room, ten. 

In planning the scheme for heating, it was decided to warm 
the rooms constantly in use by pupils and teachers by hot water, 
and those only occasionally used — viz., the great hall, ante-room, 



APPENDIX A.] KUNIG WILHELM GYMNASIUM. 411 

singing-class-room, the director's and teachers* room, the vestibule, 
and the rooms for collections, by hot air. The caretaker's apart- 
ments are heated by stoves of Dutch tiles. Similar stoves were 
placed in the twelve rooms on attic floor. 

A. — Warm-water Heating. — In each wing to the right and left 
of the main building has been placed a special heating apparatus, 
and the two boilers in connection therewith are placed centrally 
under the rooms to be heated. From each of the boilers a Sin. 
cast-iron pipe conducts the water, 70 to 75 degrees warm, into the 
expansion cistern, 2ft. diameter, and 2ft. high, placed in the roof, 
and connected with a cold-water cistern. A water-gauge ensures 
the water being always at one level. 

The main blow-pipes, 3Jin. diameter, branching oflf from each 
of the two expansion vessels, conduct the warm water by means 
of wrought iron IJin. and 2 Jin. branch pipes (according to the size 
of the adjoining stoves) into the hot-water stove. The water, 
after passing through the stoves, is brought into the cast-iron 2in. 
and Sin. return pipes (placed under the cellar floor) which lead 
it, after having been cooled from 30 to 40 degrees, to the lowest 
part of the boiler. 

The two boilers are of a strength of 3° above pressure, and 
9ft. 6in. and 10ft. 3in. long respectively, and 3ft. lOin. diameter. 
The sides are 5-16ths of an inch thick. Each boiler has two flre- 
pipes 1ft. 3in. diam. The flre-box contains, for the larger boiler, 
190*5 cubic feet, and for the smaller boiler, 180*1 cubic feet. 

The heating stoves belonging to this system are in the class- 
rooms, 7ft. 2in. high, and 2in. average diameter, and consist of a 
wrought-iron cylinder Sin. thick closed at the top and bottom by 
iron plates of the same thickness. In each of these cylinders arc 
lengths of 3in. wrought-iron pipe, varying in number from 8 to 
14, according to the sizes of the rooms to be heated, and soldered 
to the bottom. The cold air, passing through these pipes, and 
becoming warmed in the cylinder, is distributed from the top. 
The connection of the water-heating stoves with the supply pipes 
is by soldered tubes with cocks. The lower cock at the discharge 
pipe, IJin. diameter, regulates the heating. 

The stoves stand on a wrought-iron base, cased with zinc to repre- 
sent a pedestal. Above they are ornamented with a zinc capping. 
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The physical-class-room, the dravmg-class-room, and the 
corridors, are heated by so-called grate stoves, which are placed 
in niches. They consist of 3in. wrought-iron upright pipes in 




two TOWS deep, 4^in. centre to centre, and run at top and bottom 
into a cast-iron box 9in. wide and 3J^in. high. The hot water 
circulates through these pipes. The in-flowing pipe communi- 
cates with the upper box, and the outflowing with the lower box, 
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which is also supplied with a cock for regulatiiig the temperature. 
Perforated zdnc in wood frames are placed in front of the walls 
before these stoves. 

In the class-rooms one cubic foot of heating has been calculated 
to each 60ft. of air to be heated. 

The water-heating is considered to have proved generally 
satisfactory, except that the drawing-class-room and physical-class- 
room, both facing north, are difficult to heat in severe weather, 
although calculated at 1ft. of heating to 50 to 55 cubic feet of 
space to be heated. 

The number of cubic feet which can be heated by this means is 
213,168 at a cost of 1,423/., making a cost of 6/. I85. per 1,030 
cubic feet (German 1,000). 

B. — Air-heating. — Four air-heating apparatuses are arranged 
in the basement, as shewn on plan. The two chambers in front 
are 7ft. Sin. long and 7ft. 2in. wide ; the two in the rear are 7ft. 2in. 
long and 6ft. Sin. wide, and all are 8ft. 2in. high in the centre. 
The fresh air inlets are 12in. above the level of pavement of 
courts. The air is conducted into the heating chambers by 
channels 12in. square. After being heated by the cast-iron pear- 
shaped stoves and heating-pipes; it rises through upright pipes. 
Sin. and lOin. in diameter respectively, in the main cross walls, 
to the rooms to be heated, where they discharge in vestibule, 3ft. 
lin. above floor, and 10ft. 3in. above floor in director's room ; by 
means of pipes of the same section, lying 2ft. above floor in 
director's room, the cooled air is reconducted into the heating- 
chamber. 

To each heating-pipe there are two pipes for reconveying the 
cooled air to the heating-chambers. From each of the four 
chambers a heating-pipe leads to the great hall. The positions 
of the return-pipes are shown on basement-plan by dotted 
lines. 

The air-heating stove is situated in the front part of the left 
wing, and conducts the warm air, by means of four pipes, to the 
rooms to be heated, viz., to the great hall, the ante-room, the 
director's room, and the vestibule. When not required to be 
heated, the supply can be shut off by means of a valve at the 
apertures in each room. 
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In all the ruonu used for school purposes the windows hare 
i for ventilation. The upper lights have each six 
glass louvres, Sin. wide, the 
opening and shutting of which 
is effected by means of a 
vertical eliding casement in 
an iron frame fixed inside the 
window. Above the class- 
room doors, also, are wood 
louvres, opened and closed by 
pulleys in the corridor (woodcut 
No. 305). The currant of air 
necesaary for the ventilation is, 
in the opinion of our Qerman 
friends, caused by the differ- 
ence of temperature between 
the shadow and son side and 
the direction of the wind ; and it is regulated by partly shutting 
the louvres. 

Seven sunbumers have been arranged for the great hall and 
the two adjoining rooms, viz., in the hall one with seventy 
■ gas-jets, and four others, 

each with £fty>one jets, 
while in each of the ad* 
joining rooms, the son- 
burners have thirty-four 
jets. The example given 
(woodcut No. 306) is one 
of the smaller kind in the 
great hall, of fifty-one 
jets, the burners being 
described as " Scotch." 
Connected with the gas- 
pipe, is an upright pipe 
terminating 2 feet below 
the celling in two concentric rings at the same level, with thirty- 
Bix burners, while at a height of 2 feet 6 inches above these 
rings is placed a third ring with fifteen burners. 
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The light from those fifty-one jets is reflected into the great 
liall by eight glass reflectors fixed in iron frames, and two rows of 
glass prisms. Above these 
reflectors is a six-inch iron 
lilat« pipe reaching up to 
I ho roof. 

Partly in order to give 
an exit to tlic foul air, and 
partly with the view of 
isolating the sunburners, 
which become very hot, the 
inner pipe is surrounded by 
two pipes, 12 inches and 
16 inches diamotor respect- 
ively. The outer pipe is 
protected from rain by a 
cover at the top. To rcpnir 
the reflectors and prisms, 
the lower part of the pipes 
can be removed by means 
of handles. The tap regu- 
lating the supply of gas is 

connected with a valve in the upper pipe in snch a manner that 
the valve is closed when the gas is turned oS. In order to 
protect the beams from fire, the outer cylinder is surrounded by 
a wall 5 inches thick supported on an iron frame. 

The cost of the building, including fittings (which have cost 
7,000 thalers = 1,050/.), is as follows :— 

£ «. d. 

1. Earthwork ... 102 

2. Masonry— A. labour 2,726 14 

B. material r>,3fi3 7 

3. Wrought etouework 980 

4. Paliwding HI 12 

6. Carpenters work 2,702 6 

«. Slater's work 57 9 

7. Tinman's work 605 14 

8. Works in terra-cotta, incluiliiig £Ui lor " BoniSi^ia " and 
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£ 8, d. 

10. Joiner's work 2,293 4 

11. Iron bars and braces 517 10 

12. Locksmith's work 803 17 

13. Glazier 271 16 

14. Painter 865 7 

15. Hot- water heating apparatus 1,422 18 

16. Drainage 479 14 

17. Air-heating stoves 88 4 

18. Gas-work 230 2 

19. Seven sun-burners 15410 

20. Potter's work 32 8 O 

21. Cast zinc-work 5400 

22. Asphalte work 212 6 

23. Paperhanger 8 work and blind.<) 99 

24. Gilder's work 27 16 

25. Pavior's work 218 8 

26. Architect's commission .... 522 9 

27. Miscellaneous 171 9 

Total . . £21,684 

The portion of site covered by builJings is as follows, viz : — 
that covered by buildings 69ft. 2in. high is a square 14,077ft. 4in. ; 
and that covered by buildings 14ft. 4in. high is square 1,024ft- 
7in. Assuming the cost of the latter at lOs. 6d, per square foot of 
ground built upon, making 522/. 9a., it will be found that the 
actual grammar school, occupying a space of 14,077ft. 4in. 
square, covered by buildings, has a cost of 31a. lOd. per square 
foot. Comparing the cost of the building with the number of 
pupils, as the grammar school is capable of accommodating 960 
pupils, it works out to 22/. 13a. per head. 

In the above schedule of expenditure, amounting to 21,684/. 

are not included the following expenses : — 

£ 8. d, 

A. Apparatus arrangements for summer gymnastic grounds . 277 10 

B. Adjusting the levels of playground and enclosing same 

with wall 774 18 

C. Winter gymnastic-hall — estimated cost .... 2,100 

D. Cost of site 9,000 

In order to estimate the annual or working cost, it may be 
mentioned that the amount expended in the year 1866 for heating 
material, was 72/. ; for lighting 18/. ; and for water si\pply 27/. 
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THE RULES OF THE EDUCATION DEPARTMENT. 



The " Ruks to be observed in Planning and Fitting up Schoohf" 
published by the authority of the Committee of Council on Educa- 
tion, have been frequently referred to in the foregoing pages, — 
especially at Page 15, Chapter II. Originally drawn up many 
years ago, they formed the first serious attempt in this country to 
reduce to something like order and scientific system the subject of 
school planning, and, on the instructions they contained, most of 
the national schools erected during the last twenty years (to 
say the least) have been modelled. No architect can fail to have 
ihem constantly in his mind when the plans of elementary schools 
are under consideration. They yet stand as the only authoritative 
directions for building, and the only official guide to the School 
Boards of the whole country. The new importance which educa- 
tional matters have acquired, render their careful revision, at an 
early day, highly desirable. At the same time, their extremely 
valuable and suggestive nature, as well as their authoritative 
character, render it necessary to furnish a copy in connection with 
the present work. 

PRELIMINARY REMARKS. 

Before a school-room is planned, — and the observation applies 
equally to alterations in the internal fittings of an existing school- 
room, — the number of children who are likely to occupy it ; the 
number of classes into which they ought to be grouped ; whether 
the school should be " mixed," or the boys and girls taught in 
different rooms ; are points that require to be carefully considered 

E E 
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and determined, in order that the arrangements of the school may 
be designed accordingly. 

Every class, when in operation, requires a separate teacher, be 
it only a monitor acting for the hour. Without some such pro- 
\dsion it is impossible to keep all the children in a school actively 
employed at the same time. 

The apprenticeship of pupil teachers, therefore, is merely an im- 
proved method of meeting what is, imder any circumstances, a 
necessity of the case ; and, where such assistants are maintained 
at the public expense, it becomes of increased importance to 
furnish them with all the mechanical appliances that have been 
found by experience to be the best calculated to give effect to 
their services. 

The main end to be attained is the concentration of the atten- 
tion of the teacher up(m his own separate class, and of the class 
upon its teacher, to the exclusion of distracting sounds and 
objects, and without obstruction to the head master's power of 
superintending the whole of the classes and their teachers. This 
concentration would be affected most completely if each teacher 
held his class in a separate room; but such an arrangement 
would be inconsistent with a proper superintendence, and would 
1)0 open to other objections. The common school-room should, 
therefore, be planned and fitted to realise, as nearly as may be, 
the combined advantages of isolation and of superintendence, 
Avithout destroying its use for such purposes as may require a 
large apartment. The best shape is an oblong. Groups of 
benches and desks should be arranged along one of the walls. 
Each group should be divided from the adjacent group or groups 
by an alley, in which a light curtain can be drawn forward or 
back. Each class, when seated in a group of desks, can thus be 
isolated on its sides from the rest of the school, its teacher standing 
in front of it, where the vacant floor allows him to place his esisel 
for the suspension of diagrams and the use of the black-board, or 
to draw out the children occasionally from their desks, and to 
instruct them standing, for the sake of relief by a change in position. 
The seats at the desks and the vacant floor in front of each group 
are both needed, and should therefore be allowed for in calculating 
the space requisite for each class. 
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The Committee of Council do not recommend that the benches 
and desks should be immoveably fixed to the floor in any schools. 
They ought to be so constructed as to admit of being readily re- 
moved when necessary, but not so as to be easily pushed out of 
place by accident, or to be shaken by the movements of the 
children when seated at them. 

By drawing back the curtain between two groups of desks, the 
principal teacher can combine two classes into one for the purpose 
of a gallery lesson ; or a gallery (doubling the depth of benches, 
and omitting desks) may be substituted for one of the groups. 
For simultaneous instruction, such a gallery is better than the 
combination of two groups by the withdrawal of the intermediate 
curtain ; because the combined length of the two groups (if more 
than 15 feet) is greater than will allow the teacher to command 
at a glance all the children sitting in the same line. It is advi- 
sable, therefore, alwap to provide a gallery ; but this is best 
placed in a class-room. 

The master of a school should never be allowed to organize it 
so as to provide for carrying out the entire business of instruction 
without his own direct intervention in giving the lessons. He 
ought, as a rule, to have one or more of the classes (to be varied 
from time to time) in a group or in the gallery, under his own 
immediate charge. He must, indeed, at times leave himself at 
liberty to observe the manner in which his assistants or appren- 
tices teach, and to watch the collective working of his school. 
But his duties will be very ill performed if (what is called) 
general superintendence forms the sum, or principal part, of 
them. 

The reasons of the following rules will be readily inferred from 
these preliminary explanations. 



E K i> 
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RULES. 



{a.) In planning a school-room, it must be borne in mind that 
the capacity of the room, and the number of children it can 
accommodate, depends not merely on its area, bat on its area, its 
shape, and the positions of the doors and fireplaces. 

(ft.) The best width for a school-room intended to accommodate 
any number of children between 48 and 144 is from 16 to 20 feet. 
This gives sufficient space for each group of benches and desks to 
be ranged three rows deep along one wall, for the teachers to 
stand at a proper distance from their classes, and for the classes 
to be drawn out, when necessary, in front of the desks around the 
master or pupil teachers. {No additional accommodation being 
gained by greater width in the room^ the cost of siwh an increase in 
the dimensiam is throicn away.) 

(c.) A school not receiving infants should generally be divided 
into at least four classes. {The varying capacities of children 
between seven and thirteen years old will be found to require at least 
thus much subdivision,) 

{d.) Benches and desks, graduated according to the ages of the 
children, should be provided for all the scholars in actual attend- 
ance, and therefore a school-room should contain atleast four groups. 

(e.) An allowance of 18 inches on each desk and bench will 
suffice for the junior classes, but not less than 22 inches for the 
senior classes ; otherwise they may be cramped in writing. 

The length therefore of each group should be some multiple of 
18 or 22 inchea respectively. 

Thus, at 18 inches per child, 

A group 6fk. (Hn. long will accommodate 4 ^^ 
,,7 6 ,, 6 

„ 9 „ 6 

„ 10 6 „ 7 

»» ^2 „ 8 J Children in a row. 

At 22 inches per child, 

A group 7fb. 4in. long will accommodate 4 
M 9 2 „ 6 

,. 11 „ 6 
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In the annexed plans 18 inches have been taken as the 
allowance per child. The withdrawal of a child from each row 
of this dimension will practically answer the purposes of the other 
dimensions. 

(/.) The desks should be either quite flat or very slightly 
inclined. The objections to the inclined desk are, that pencils, 
pens, &c., are constantly slipping from it, and that it cannot be 
conveniently used as a table. The objection to the flat desk is, 
that it has a tendency to make the children stoop. A raised ledge 
in front of a desk interferes with the arm in writing. 

{g,) As a general rule no benches and desks should be more 
than 12 feet long ; and no group should contain more than three 
rows of benches and desks {because in proportion as Vie depth is 
increased^ the teacher must raise his voice to a higher pitch ; ami 
this becomes exhausting to himself^ while at the same time it adds 
inconveniently to the general noise), 

(A.) Each group of desks should be separated from the conti- 
guous group, either by an alley 18 inches wide for the passage of 
the children, or by a space of three inches sufficient for drawing 
and withdrawing the curtains. 

(i.) The curtains when drawn should not project more than 4 
inches in front of the foremost desk. An alley should never be 
placed in the centre of a group or gallery, and the groups should 
never be broken by the intervention of doors and fireplaces. 

(J,) Where the number of children to be accommodated is too 
great for them to be arranged in five, or at most six, groups, an 
additional school-room should be built, and placed under the charge 
of an additional teacher, who may, however, be subordinate to the 
head master. 



1. The walls of every school-room and class-room, if ceiled at 
the level of the tcalUplate^ must be at least 12 feet high from the 
level of the floor to the ceiling ; and, if the area contain more 
than 360 superficial square feet, 13 feet, and, if more than 600, 
then 14 feet. 

2. The walls of every school-room and class-room, if ceiled to 
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the rafters and collar beamy must be at least 11 feet high from the 
floor to the wall-plate, and at least 14 feet to the ceiling across 
the collar beam. 

3. The whole of the external walls of the school and residence, 
if of brick, must be at least one brick and a half in thickness ; and, 
if of stone, at least 20 inches in thickness. 

4. The doors and fireplaces in school-rooms for children above 
seven years of age must be so placed as to allow of the whole of 
one side of the school-room being left free for the groups of 
benches and desks. 

5. There must be no opening wider than an ordinary doorway 
between an infant's and any other school-room, as it is necessary 
to stop the sound of the infant teaching. 

6. An infant school should always be on the ground floor, 
and, if exceeding 80 children in number, should have two 
galleries of unequal size, and a small group of benches and desks 
for the occasional use of the elder infants. 

No infant gallery should hold more than 80 or 90 infants. 

7. The width of a boys' or girls' school-room must not exceed 
20 feet. 

The width of an infant school-room need not be so restricted. 

8. The class-rooms should never be passage-rooms from one 
part of the building to another, nor from the school-rooms to the 
playground or yard. 

9. The class-rooms should be on the same level as the 
school-room. 

10. The class-rooms should be fitted up with a gallery placed 
at right angles with the window. 

11. Framed wood partitions are not allowed between school- 
rooms and class-rooms. They must be separated by lath and 
plaster partition or a wall. 

12. Infants should never be taught in the same room with 
older children, as the noise and the training of the infants 
disturb and injuriously aflect the discipline and instruction of the 
older children. 
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13. The windows should be of glass set in wood or iron 
casements. Load lights and diamond panes are not allowed. 

14. The sills of the windows should he placed not less than 4 
feet above the floor 

15. A large portion of each >\'ind(>w should be made to open. 

16. The doors and passages from the school -room to the 
privies must be separate for the two sexes. So must also l>e the 
privies themselves. If they caimot be constructed entirely apart 
from each other, there should be between them a dust-bin, or 
other sufficient obstacle to sound as well as sight. 

[Waterc/osets can now be provided at a very reduced cost, and 
they may be introduced with advantage wherever there is a sufficient 
supply o/icater to cleanse them thoroughly. Great attention must 
be paid to the drainage of thetn. Earthern pipes, measuring 4 or G 
inches in diameter^ cemented at the joints, glazed and trapped^ are 
the best for this purpose. 

Earth-closets are also frequently used with success,] 

17. The privies must be subdivided, having a door and light 
to each subdivision. 

18. The children must not have to pass in front of the resi- 
dence on their wav to their offices. 

19. The Residence for the Master or Mistress should contain 
a parlour, a kitchen, a scullery, and three bedrooms; and the 
smallest dimensions which their Lordships can approve are — 

(„.) For the parlour . . 12 by U . (c) f » J" } ''' ^^^^ *» «■»"■ 

!''! " " ''m"".' ; • I!"!" /•T'"-^ 8ft' if <•"'«'!«* wall-plate; 
(f) ,, one of the bedrooms 12,. 10 i ficial urea : i ._«fi. * n . i_A •' 



,, VKV V^> >...»»« ...w^,,.. a 4^ jj 



J ^»^>*^ '^'•^^ ' I or 7ft. to wall-plate, anii 
^ (/) I 9ft to cciliiiff. 



(rf) „ two other bcilrotmis 9 „ 8-' (/) I 9ft to ceiling, 

20. The residence must be planned so that the staircnse 
should be immediately accessible from an entrance-lobby, and 
from the parlour, kitchen, and each bedroom, without making a 
passage of any room. 

21. Each bedroom must be on the upper tstory, and must have 
a fireplace. 
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22. The parlour must not open directly into the kitchen or 
scullery. 

23. There must be no internal communication between the 
residence and the school. 

24. There must be a separate and distinct yard, with offices 
for the residence. 

25. The porch must be external to the school-room. 

26. Iron or wooden buildings cannot be approved. 

27. An infants' school must have a playground attached to it. 

28. In the case of a mixed school there must be separate 
playgrounds for the boys and girls. 

29. The playground should be properly levelled, drained, and 
enclosed. 



APPENDIX C. 

REGULATIONS OF THE SCHOOL BOARD FOR 

LONDON, 

FOE THE MANAGEMENT OF ITS SCHOOLS. 



I.— GENERAL REGULATIONS. 

1. Infant Schools shall be mixed. 

2. Senior Schools shall be separate. 

3. Large schools shall be provided wherever it is practicable 
to do so. 

4. As a general nde, Female Teachers only, shall be em- 
ployed in Infant and Girls' Schools. 

5. The period during which the children are under actual in- 
struction in School shall be five hours daily for five days in the 
week. (This period may include the marking of Registers.) 

6. During the time of religious teaching or religious observ- 
ance, any children withdrawn from such teaching or observance 
shall receive separate instruction in secular subjects. 

7. Every occurrence of corporal punishment shall be formally 
recorded in a book kept for the purpose. Pupil teachers are 
absolutely prohibited from infiicting such punishment The head 
teacher shall be held directly responsible for every punishment 
of the kind. 

8. Music and driU shall be taught in every School during 
part of the time devoted to actual instruction. 

9. In all Day Schools provision shall be made for giving 
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effect to the folio wiug Resolution of the Board passed on the Sth 
Slarch, 1871 :— 

" That in the Schools provided hy the Board the Bible shall be 
read, and there shall be given such explanations and such 
instruction therefrom in the principles of Morality and Religion, 
as are suited to the capacities of children : proxdded always — 

1. That in such explanations and instruction the provisions 
of the Act in Sections VII. and XIV. be strictly observed, 
both in letter and spirit, and that no attempt be made in 
any such Schools to attach children to any particular 
Denomination. 

2. That in regard of any particular School, the Board shall 
consider and determine upon any application by Managers, 
Parents, or Ratepayers of the district, who may show 
special cause for exception of the School from the operation 
of this Resolution, in whole or in part." 

10. In all Schools provision may be made for giving effect to 
the following Resolution of the Board passed on July 26th, 
1871 :— 

" 1. That in accordance with the general practice of exist- 
ing elementary schools, provision may be made for offering 
prayer and using hymns in schools provided by the Board 
at the " time or times " when, according to Section VII., 
Sub-section II., of the Elementary Education Act, 
" Religious observances " may be " practised." 

"2. That the arrangements for such "Religious observ- 
ances" be left to the discretion of the Teacher and 
Managers of each School, with the right of appeal to the 
Board by Teacher, Managers, Parents, or Ratepayers of 
the District : 

Provided always — 

That in the offering of any prayers, and in the use of any 
hymns, the provisions of the Act in Sections VII. and 
XIV. be strictly observed, both in letter and spirit, and 
that no attempt be made to attach children to any 
particular denomination." 
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11. All the children in any one Infant, Junior, or Senior 
School, shall pay the same weekly fees. 

12. The minimum weekly fee in Infant, Junior, and Senior 
Schools shall he one penny, and the maximum fee ninepence. 

13. The half-timers attending any School shall pay half the 
weekly fees chargeahle in that School, provided that such half- 
fees be not less than one penny. 

14. The fees payable in Evening Schools shall be left to the 
discretion of the Managers, subject to the approval of the 
Board. 

15. If exceptional circumstances should appear to render the 
establishment of a Free School, in any locality, expedient, the 
facts shall be brought before the Board, and its decision taken 
upon the special case. 



II.— REGULATIONS FOR INFANT SCHOOLS. 

16. In Infant Schools instruction shall be given in the fol- 
lowing subjects : — 

(a) The Bible, and the principles of Religion and Morality, 
in accordance with the terms of the Resolution of the 
Board passed on the 8th March, 1871. 

(b) Reading, writing, and arithmetic. 

(c) Object-lessons of a simple character, with some such 
exercise of the hands and eyes as is given in the '' Kinder- 
Garten " system. 

{(T) Music and drill. 



III.— REGULATIONS FOR JUNIOR AND SENIOR 

SCHOOLS. 

17. In Junior and Senior Schools, certain kinds of instruction 
shall form an essential part of the teaching of every School ; but 



428 SCHOOL AECHITECTUBE. [appendix a 

others may or may not be added to them, at the discretion of the 
Managers of indiyidual Schools, or by the special direction of the 
Board. The instruction in Discretionary Sabjects shall not 
interfere with the efficiency of the teaching of the Essential 
Subjects. 

18. The following Subjects shall be Essential. 

(a) The Bible, and the principles of Keligion and Morality, 
in accordance with the terms of the Resolution of the 
Board, passed on the 8th March, 1871. 

(b) Reading, writing, and arithmetic; English grammar 
and composition, and the principles of book-keeping in 
Senior Schools ; with mensuration in Senior Boys' 
Schools. 

(c) Systematised object-lessons, embracing in the six school 
years a course of elementary instruction in physical 
science, and serving as an introduction to the science 
examinations which are conducted by the Science and 
Art Department. 

(d) The History of England. 

(e) Elementary Geography. 

(J) Elementary Social Economy. 

(g) Elementary Drawing. 

(h) Music and Drill. 

(i) In Girls' Schools, plain needle- work and cutting-out. 



19. The following subjects shall be Discretionary : — 
{a) Domestic Economy. 

(b) Algebra. 

(c) Geometry. 

20. Subject to the approbation of the Board, any Extra 
Subjects recognised by the New Code (1871) shall be considered 
to be Discretionary Subjects. 
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IV.— REGULATIONS FOR EVENING SCHOOLS. 

21. The course of Instruction in Eyening Schools shall be of 
the same general character as that already recommended for the 
Junior and Senior Day Schools. 

22. Evening Schools shall be separate. 

23. The Resolution of the Board on Religious Instruction, 
adopted 8th March, 1871, shall, in regard to Evening Schools, 
be interpreted as permissive, at the discretion of the Managers ; 
provided, always, that any Religious Instruction, given in such 
Schools, shall be subject to the said Resolution. 

24. Except in so far as the cost of Instruction has been 
defined by Regulations 21 and 23, the Managers of Evening 
Schools shall bo left free to adapt the Instruction given in 
the Schools to local requirements. 

25. The formation of Science and Art Classes, in connection 
with the Evening Schools, shall be encouraged and facilitated. 



*4i* On August the 2nd, 1871, the Board passed the following 
Resolution : — " That, with respect to the methods of instruction, 
the books and apparatus to be used, the supply and salaries of 
Teachers, and the arrangements for Half-time Scholars, all 
the arrangements relating thereto be provisional." 
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A. 



Abacus, on stand, for infant t^chools, 

897. 
Air-heating in the Kouig Wilholm Gym- 

nasiiun, Berlin, 413. 
Aix-la-Chapelle, Polytechnic School at, 

135-139 ; Chemistry School at, 139- 

141. 
Aldenham-street School, 328-332. 
Alphabet, or Infant School, 28. 
Ameiica, schools in, 27-46 ; the Alpha- 

>>et, 28-82 ; the Middle, the Normal, 

32 ; Grammar, High, Latin, 83. 
American doable desks with single seats, 

368 ; single desks and seats in primary 

schools, 372 ; double desks, with seats 

attached, 373. 

— educationists, enthusiasm of the, 
27. 

— model primary school, plan of, 29. 

— primary schools founded chiefly on 
those of Ireland, the higher schoob 
baaed on the German model, 45. 

Amsterdam, plan of school at, 25. 
Andrew, St., Hildersheim, gymnasium 

of, 100-104. 
Angel, the, standard desk, 369. 
Angler's Ghurdens School, Islington, 817- 

320. 
Apparatus, warming and yentilating, by 

H. C. Price, 285-287 ; warming, in 

Konig Wilhelm Gymnasium, Berlin, 

412. 
Architecture, style of, most suitable for 

schools, 321. 



Amohrs, Mr. Matthew, Popular Etluca- 
tion of France, G'$ ; Report of tlie 
Sch(K>l Inquiry Commission, 1, 119 ; 
of tlic Secondary Schools in Switser* 
laud, 24 ; remarks on the true culture 
in Germany, 145. 

Aspect, the principal, of school- rooms, 
Yery important, 107. 

Aula, the, or Examination Uall, 45, 77, 
80, 108, 112 ; in the Imperial Gym- 
nasium at Vienna, 156. 

Austria, elementary schools of, 148 ; 
six Polytechnic schools in, 157. 

Austrian education, theory of, 149, 
150. 



B. 

Barkarp's excellent and well -illustrated 
work on school plans, 27. 

Barnes* Home and Industrial School at 
Ardwick, near Manchester, 857, 858. 

Bars, parallel, for in&mt schools, 193 ; 
horizontal, 194. 

Bartley*s, Mr., Schools for the people, 11, 
17. 

Beckar's, Dr. Theodore, programme of the 
Gymnasium at Darmstadt, 265. 

Berlin, a slight description of the schools 
in, 76 ; parish school in the Eurfnrsten 
strasse, 77 ; plans of, 78, 79 ; Polytecl. 
nic Institute at, 185 ; Friedrich-Wil 
helm School at, 88 ; Colniahes School at 
88 ; Eonjg Wilhelm G^ymnaaium at 
89-94 ; Victoria School for giris at 
143 ; Luisen Schule at, 14^ 
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Besirk, or district, each one must provide 
a school-house, 120. 

Biyen, Mr., his designs for the new build- 
ing in Old Castle-street, Whitechapel, 
294. 

Blackboards, or large-framed slates in 
schools, 391, 392. 

Black Hole at Calcutta, the, an extreme 
example of the want of ventilation, 
265. 

Blinds for schools, 387. 

Board, a, for notices in schools, 388. 

Board Souools of London, 291-350 
Old Castle-street School, 293-296 
Harwood Boad School, 296-300 ; John 
son-street School, Stepney, 300-304 
New North-street School, 305-310 
Winstanley Road School, 310-314 
Bagle-court School, Clerkenwell, 315- 
317 ; Angler's Ghirdens School, Isling- 
ton, 317-320 ; style of architecture 
suited to, 321-324 ; Womington Boad 
School, 324-328 ; Aldenham-street 
School, 328-332 ; Orange-street School, 
332 ^35 ; West-street School, Hackney, 
336-338 ; Camden-street School, Cam- 
den Town, 339-342 ; Biansfield Phice 
School, 342-346; Haverstock HiU 
School, 346-350. 

Boston, the High and Normal GKrb' 
School at, 37, 40-44. 

Brick used as the building material for 
the new elementary schoob in London, 
396, 323. 

Burdett Boad, Tower Hamlets, certified 
Industrial School, 358. 

Biirger, or Burgher Schoob in GFermany. 
75. 

Buss, Miss, Lady Principal of the North 
London Collegiate Schoob for Girb, 



239. 



C. 



Cabinet of objects in schools, 894; for 

weights and measures, 896. 
Camden-street School, Camden Town, 

839 -342. 



Capen Primary School, Boetr 

chusetts, 80; plans of, 81. 
Career, or prison for refracts rj boys, 98, 

117. 
Caretaker, the, in schools, 222, 228; the 

presence of, neceesaiy for the heating of 

schools, 273. 
Chair, master's, 881. 
Champneys, Mr., his designs for tlie 

Harwood Boad School, Fulham, 296. 
Cheltenham Training College, the, IS ; 

pupil-teacher system first adopted in, 

13. 
Chemnitz, Eonigliches Gymnasium at, 

129 ; the Hohere Webechule at, 138. 
Church Education Society, the, 49. 
Cistercian Abbey, the, of S. Maiy Fforta, 

119. 
CUss-rooms, 162-165 ; in infant schools, 

182, 183; in graded achoola, 197- 

201. 
Cleanliness, absence of, in a Qennaa 

school, 103, 104. 
Climbing frame, the, 249. 
Climbing stand, the, for infant schools, 

194. 
Cloak-rooms in schoob, 218, 214. 
dock, in schools, 889. 
Coal-scuttles for schools, 886. 
Code, the Revised, of the Education De- 
partment, 161, 162. 
Cohn, Dr., on Myopia, 178 ; on school- 
desks and seats, 862. 
CoU^ Chaptal, Paris, 62-68, 236; 

plans of, 66, 67. 
Colnisches G^ymnasium, the, Berlin, 88. 
Cologne Stadische Realschulen, 111- 

114. 
Committee of Council on Education, 
Communal schoob in the Eschen ach- 

Gasse, Vienna, 151. 
Compactness of internal arrangement one 

of the first essentiab of school-plan- 

ning, 165. 
Compendium metrique, used in French 

schoob, 396 ; uniting abacus, sylJjtlNui^, 

and blackboard, 897-399. 
Compuboiy attendance at schools, 2fy 
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45, iS '9 ; first introduced in Saxony 

by Blr ?;r John QeorgB in 1573, 120 ; 

eveiywi r« in Holland and Switierland, 

26;inPniasiA,71. 
Cooking^ 8to\ J in girls' achools, 387. 
Cork National Schools, 52. 
Cost of schoob, aboat 111. per head, 350. 
Cots provided in Continental infant 

schools, 401-402. 
Cottbos, gymnasium at, 146. 
Council on Education, Committee of, mles 

for planning and fitting up schools, 

Ml. 
CrAeke, the, or day-nursery in France, 

59. 
Cupboards, 984 ; for boys' school, 385 ; 

Mistrstt's, 385 ; for girls' school, 386. 

D. 

Daso, the, in schools, 231. 

Daries, Miss Bmily, ths Girten College, 
Cambridge, under her auspices, 239. 

Denominational, or Voluntary Schoob, 
4n. 

DesKS AVD Seats, immense improyement 
in shape and mechanism of, 16 ; im- 
portance in grouping, 168; the Ameri- 
can plan, 170 ; in Holland, Germany, 
and Switzerland, 170 ; in graded 
schools, 172-174; the dual desk, 174; 
for infant schools, 189, 190 ; conver- 
tible or reversible, 362 ; height and 
breadth, 863 ; Cologne School, 364, 365 ; 
in a Gemeinde Schulhaus, Berlin, 367 ; 
double, with seats attached, 367 ; 
American double, with single seats, 
868; Moss's patent school board, 369; 
the ''angel" standard, 369; alternative 
design for desk standard, 369 ; the 
Sheffield, 370; from the Kdnig Wil- 
helm Gymnasinm, and in the 
Yictoiia School, Berlin, 371 ; in 
Sweden, 371, 372 ; American, aini^e, 
M used in primary schools, 372 ; 
American, double^ with seats attached, 
373 ; graduaUitg desks at dais, 874 ; 
Home and Colonial School Society's, 



375; class-room, showing dual anange- 
ment of, 376; code of drill, 377-379 ; 
head-master's, 381 ; teachers', 82 ; 
hesd-miatrestf^s, 383 ; pupil-teacher*' 
384 ; in the Koing Wilhelm Gym- 
nasium, Berlin, 401^,410. 

Diagrams in schools, 394. 

Drawing easels, 379 ; in the Victoria 
School, Berlin, 380. 

Dresden, Biirgerschule at, 127, 128. 

— , Bezirkschule at, 121-124. 

— , Gemeindesehule at, 125, 126. 

Drill, Code of, 377-379. 

Droop, Herr, professor of gymnastics at 
Emden, 248, 249. 

Dual arrangement of desks, 376 ; desks 
with flaps, 171-174. 

Dublin, model national schools in, 62. 

Dusters, towels, &c., for schools, 388. 

Dutch double desks with seats attadiad, 
867. 

E. 

Eagli Ooubt SohooIi, Clerkenwell, 315- 
317. 

Easels for displaying maps and Urge dia- 
grams in schools, 390. 

Education Act, the Klementaiy, of 1870, 
2. 

Education Department, Bevised Code of 
the, 161, 162. 

Education, German, deficiencies ia, 142; 
the exclusion of infant schools, 142*; 
cannot fail to teach a useful lesson, 1 44. 

Education, Phtsioal, 244; an important 
feature among the ancient Greeks, 244; 
commencement of, in GFermany in 
1776, 244 ; made a part of the national 
system inl842, 245; none of the play- 
grounds of our Board Schoob properly 
furnished for, 247; the climbing frame, 
249; gymnastic i^paratus for <^n-air 
use, 250-253; the spring-board, 253; 
apparatus for deep jumping, 263; awing 
trees, 254; parallel bars, 254-257, 

Elementaiy Bdaoatioa, PoUic, in Eagiand 
and Wales, an Act to provide for, 292. 

F F 
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Blementary instnictioD, want of, in 
France, 65. 

Blementarj schools, the pupil-teacher 
system the only scientific one, 20; of 
Qermany, 144; theory of English, 159- 
167; difference between the German 
and English modes of conducting, 161. 

Entrances to schools, 205, 206. 

Evening schools, regulations for, 429. 

Examinations, annual, in graded schools, 
196. 

P. 

Falk, Dr., on school desks and seats, 
862. 

Fearon's, Mr., Report of the Schools In- 
quiry Commission, 1. 

Feltham, Surrey, Certified Industrial 
School, 868. 

Fforta, S. Mary, Cistercian Abbey of, 119. 

Fireguard for schools, 887. 

Flooring in schools, 229 ; wood-block, 
230; plank, laid lig-zag, 230, 281. 

Forster, the Eight Hon. W. E., the Ele- 
mentary Education Act, passed by his 
personal exertions, 2. 

Fonndation grammar schools, 232, 235. 

Fbavoi, well supplied with establish- 
ments for higher and classical educa- 
tion before 1789, 64 ; the wars of 
Napoleon not &?ourable to the cause 
of education, 54; a law passed in 1888 
compelling the establishment of schools 
in every commune, 64; commission on 
technical instruction in, 55 ; want of 
elementary instruction, 55 ; mixed 
schools, 57 ; Salle d'Asile, 59. 

Franks, Augustus Hermann, the old 
foundations at Halle commenced by, 
117. 

Frederick the Great gave his country the 
boon of education, 71. 

Frey, Dr., on school desks and seats, 862, 
867. 

Friederich Wilhelm (gymnasium, the, at 
Berlin, 88. 

Froebel, originator of the Kindergarten 
system, 899. 



FvRKiTURB, School, and apparatus, 859- 
402; particular combinations of form 
exercise an important influence on the 
minds of the young and ignorant, 360 ; 
desks, 861-384 ; Dr. Wiese gives a 
synopsis of various writings on the best 
methods of uniting the seat with the 
desk, 362; double class-room, showing 
dual arrangement of desks, 877 ; draw- 
ing easel in Victoria School, Berlin, 
880; head master's desk, 881; chair, 
881; head mistress's desk, 383; mis- 
tress's work-table, 888; pupil-teacher*8 
desk, 884; cupboard for boys' school, 
386; mistress's cupboard, 886; cup- 
board for girls' school, 886 ; fireguard, 
886, 887; coal-scuttle, 386; inkwells, 
387 ; blinds, 887; board for notices, 
388 ; dusters, rollers, towels, &e., 888 ; 
pegs for caps, bonnets, cloaks, 888, 
389; mats, clocks, 889 ; thermometer, 
889; easels, 889, 890; portable toble, 
891; blackboards, 391, 392; maps, 
globes, 898 ; cabinet of objects, 894; 
models, illustrative of mechanical 
powers, 896 ; cabinet of weights and 
measures, 896; Abacus on stand, 897; 
French compendium, 898; Kindergar- 
ten system, 899, 400. 

G. 

Galli&t, a large, the chief feature in a 
Wesleyan school, 18; for infant-schools, 
185; of maximum size, 186, 187; plan 
of French, 188. 

Gallery lesson, a, 359. 

(danger, M., on warming with open fires, 
274. 

GiRMAirr, principles of school system in, 
69; useful hints for school-houses, 71 ; 
uniformity of teaching, 71 ; no private 
schools oommenoed without a lioenoe 
from the authorities, 78 ; ekmentary 
schools of, include the Gemeindes^hule, 
the Volkschule, the Betirk, and the 
Yorschule, 74 ; in the secondary or 
higher schools we find the Bdiger, 
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the Realschulcn, the Uohere Blirger- 
schule, and the Gewerbeschule, 75 ; 
Recondary, trade, and technical schools 
in, present the finest models in the 
world, 145; attention to warming and 
ventilating in, 283. 

Gerstcnberg, Herr, 78, 81, 94, 107 ; 
official account of the Konig Wilhelm 
Gymnasium, Berlin, 402-416. 

Gewcrbeschulen, trade and practical 
schools in Germany, 133. 

Girls' schools, 237 ; public boarding rare, 
288; Miss Wolstenholme on the eda- 
cation of girls, 239 ; North London 
Collegiate, 239; the college formerly at 
Hitchin, now at Cambridge, under the 
name of the Girton College, 239 ; Mil- 
ton Mount College, Gravesend, 240. 

Girton College, Cambridge, formerly at 
Hitchin, 239. 

Glasgow Normal Seminary, 13. 

Glass, cooling power of, 267. 

Government Statistics, Extract from, 
163. 

Graded schools, 163-165 ; desks for, 
172-174 ; elementary, 195 ; have six 
standards of examination, 195. 

Grammar schools, in America, 33 ; foun- 
dation, in England, 232, 235. 

Grates, or open fires, 272, 273, 274 ; the 
Boyd, 276-278 ; the Galton, 276 ; the 
Manchester, 277 ; the Pierce, 278 ; 
the Longdcn, 279. 

Gravel, the worst surface for playgrounds, 
218. 

Gross Miinster School, the, at Zurich, 23. 

Gymnasium, or the German grammar- 
school, 87 ; the most interesting is 
Friedrich-WUhelm, Berlin, 88 ; Konig 
Wilhelm, Berlin, description of, 402- 
416. 

Gymnasiums : at Liegnits, 95-97 ; at 
Marburg, 97-100; of St. Andrew, 
Hildesheim, 100-104 ; the Sophien, 
Berlin, 107 ; Eonigliches at Chemnits, 
129 ; at Cottbus, 146. 

Gymnastic apparatus for open air, 250- 
257 ; hall at Hof, 258-262. 



Gymnastics first introduced in Germany, 
244. 

H. 

Hacknet, public recreation ground in 
school division of, 335. 

Hi^e, the, plan of school at, 25. 

Halberstadt, Bealschule at, 109-111. 

Halle, old foundations at, 117. 

Hammock for infants, used in the French 
Asiles Communaux, 402. 

Handel's Academy, Vienna, 151. 

Harwood Road School, 296-300. 

Hasenheide, near Berlin, a hall for gym- 
nastics established by Jahn, 244. 

Haverstock Hill School, 846-350. 

Helfert, Baron, report of, 148. 

High schools in America, 88. 

Hof, gymnastic hall at, 258-262. 

Holland, schools in, 24, 25. 

Hollingsworth School, Philadelphia, U.S., 
82, 88. 

Home and Colonial School Society's desks 
(mounted), 875. 

Hood's, Mr., work on ventilation and 
warming, 267. 

Hot-water system of warming schools, 
284. 

Huxley's, Professor, committee, report 
in 1871, to the School Board for Lon- 
don, 19, 22. 

Hygiene must be ever considered through- 
out the general principles and minor 
details, 6. 

Hypocaust, the old Roman, 289. 

I. 

Industrial Schools, 351-858 ; the in- 
dustrial school stands on the border 
land between vice and virtue, 861 ; 
five special officers devoted to the work 
of seeking out suitable cases for, 852 ; 
the classes of children who may be 
detained in, 853 ; a school for the 
neglected, 854 ; combine some of the 
features of workhouse, school, and 
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boArding hotue, 855 ; size ilM fint 
necessary element, 856 ; Barnes' Home 
at Ardwick, near Manchester, 857, 
858 ; at Feltham, Surrey, 858 ; at 
Burdett Road, Tower Hamlets, 858. 

Ikpavt Hchools, 180-194 ; the minimum 
size, 181 ; a separate room for babies, 
182 ; suggested school-room for 800, 
184 ; galleiy of maximum sixe, 186, 
187 ; plan of French gallery, 188 ; 
desks for, 189, 190 ; playgroands, 191, 
192 ; swings, bars, Ac., 193, 194 ; 
climbing stand, 194 ; regulations for, 
427. 

Inkwells for schools, 887. 

Inspection, public, ef some 'kind neces- 
sary for English schools, 78. 

Intime Club, the, traasactioas of, by M. 
R Train, 64. 

Ireland, education in, 47, 49-52 ; a 
favourite plan in, to giro each pupil a 
separate seat, 12. 

Irish National Board of Education, 52. 

J. 

JiHir, a high authority on gymnastics, 
244. 

John G^eorge, Elector of Saxony, first 
introduced compulsory primary in- 
struction, 120. 

Johnson Street School, Stepney, 800-804. 

Junior and Senior schools, regnlaUoBs 
for, 427. 



K. 



KnrDKROABTXH model for schools, 28 ; the 
system not recognised as schools in 
Germany, 72 ; Mr. Mitchell's descrip- 
tion of system of, 400 ; the "gift," 
or Kindergarten toys, 400 ; pictures 
of animalt, kc, 401. 

Kleiber, Or., on school desks and seats, 

862. 
'K5nig Wilhehn Gymnasium, orChrammar 
Sekool, Berlin, 89, 285 ; school desks 
from, 871 ; description of, 402-416. 



L. 



Lastps in playgrounds of aehook, 889. 
Lancasterian school, plan of, 11. 
Latin schools in America, S3. 
Latrines in schools, 215, 216. 
Laratories in schools, 209-213. 
Leibreich, Dr., ophthalmic surgeon of St. 

Thomas's Hospital, 176. 
Liegnitz, gymnasium at, 95-97. 
Lighting schools, 168-179. 
Limoges, Salle d'Asile at, 60, 61. 
St. Louis Public Schools, 86. 
Lurgan Model School, Go. Armagh, 61 ; 

plan of, 51. 
Luther took a considerable iatorMt in the 

education of youth, 117 ; letter' to tbo 

Elector of Saxony, 118. 

M. 

MAvsnsLD Place School, KentUh To>wn, 

848-846. 
Maps, charts, globes for schools, S98. 
Marburg, gymnasium at, 97 ; plan, 

99. 
Mats in schools, 889. 
Mechanical powers, models iUustratiTe 

of, 895. 
Melon Street School, PennsylTania, IT.8., 

85 ; plan of, 87. 
Mezzanine floors for lavatories and cloak- 
rooms, 214 ; plan of, 802. 
Middle schools in America, 82 ; middle 

or secondary, 232 ; Mr. Matthew 

Arnold on, 288, 284. 
Milton Mount College, GraTeseBd,'fbr the 

daughters of Congregational minislerB, 

240-248. 
Mitchell, the Rer. M., description of the 

Kindergarten system, 401. 
Mixed system, the, an expedient, not a 

principle, 17 ; adyoeated VyMr. Stow, 

18 ; in high faTonr in Araeriea, 19 ; 

appears practically impoesiblo in 

France, 58. 
Moss's patent school-beard desks,* 8M. 
Munich, Polytechnic Institute at, 185. 
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N. 

National Education, by James H. Rigg, 

D.D., 46 n. 
National Schools, the Educational De- 
partment mainly directed to the, 17 ; 

in Dablin and Cork, 52. 
Nannyn-Strasse, Berlin, plan of parish 

school in, 247. 
Neatness, instance of, in American 

Schools, 380. 
New North Street School, Shoreditch, 

305-310. 
Newcastle's, Duke of, commission in 1861» 

10. 
Newton Primary School, Philadelphia, 

29 ; plan of, 30. 
Normal Schools in America, 82. 
North London Collegiate School for girls, 

Camden Town, 239. 

0. 

Object-lksson stand in schools, 891. 
Old Castle Street School, 291-296. 
Orange Street School, South wark, 832- 

335. 
Owens* College at Manchester, a typical 

illustration of what English Secondary 

schools might become, 236. 
Owens, Mr. John, founder of the Owens' 

College, Manchester, 236. 

P. 

Pjbdaooqt, the science of, 161. 
PankstnuMe, Berlin, plan of parish school 

in, 246. 
Parallel bars, 254-257. 
Pardoux-les-Cars, a French, mixed school, 

57 ; plans of, 58. 
Partitions, sliding, for dividing the 

clasaes, 80, 38 ; moveable in schools, 

227 ; hanging or sliding, 229. 
Pareraent of i^ygrounds, 218 ; gravel 

the worst, 218. 
Pedell, the, or caretaker, 116. 
Pegs for caps, bonnets, and cloaks in 

schools, 388, 389. 



Phipsons Mr., plan for maintaining ven- 
tilation, 832. 

Plane, the double inclined, for iaSfLat 
schools, 192, 193. 

Platorounds, covered, 60, 61 ; p]^ of 
school at Berlin, showing, 82 ; the 
sun a necessary of life to, 167 ; for 
infant schools, 191-194 ; in schools, 
216-219 ; pavement of, 218 ; .in.&ig- 
land, not fitted with suitablfi appa> 
ratus for gymnastics, 247. 

Polytechnic institutes in Germany, 184 ; 
at Munich and Dresden, 135 ; .at 
Berlin, 135 ; at Aix-la-Chapelle, 135 ; 
school at Zurich, 24. 

Popular education of France by Matthew 
Arnold, M.A., 63. 

Position of a school building with re- 
gard to light, 83, 84. 

Pr6au convert, the, or covered play- 
ground, 60, 61. 

Price, Mr. H. C, his apparatus for 
warming and ventilating, 285-287. 

Primary Education in England by the 
Rev. James H. Bigg, D.D., 20. 

Primary schools, American model, 29 ; 
Newton, Philadelphia, 29, 30 ; 
Capen, Boston, Massachusetts, 30, 
31. 

Prussia, has taken the lead in education 
as far back as the date of. hei: adoption 
of compulsory primary education in 
1763, 71 ; the system of public in- 
struction military in spirit, 71. 

Prussian, the, superior system of educa- 
tion, 45. 

Pupil-teacher system, the, superseded 
that of the monitor, 11, 17 ; dia- 
metrically opposed to the Gkrmao, 
20-22 ; as laid down by the Code, 
161, 162. 

Pupil-^teachers English method of teach- 
ing based on the employmenjt of,, 11, 
16. 

R. 

RASOHiMFr, Herr, town larehitect of 
Cologne, 113. 
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Rcalflchulen, the German or oommercial 
Bchoobi for the middle classes, 104 ; 
the Sophien at Berlin, 105-lOS ; at 
Halberstadt, 109-111 ; Stadische at 
Cologne, 111-114 ; Hohere BUrger, 
Wiesbaden, 115-117 ; Imperial, 
Vienna, 163-157. 

Regulations of London School Board for 
the general management of its schools, 
427 ; for infant schools, 427 ; for 
junior and senior schools, 427, 428 ; 
for eTening schools, 429. 

Religious teaching in public schools in 
Ireland, France, Germany, England, 
Scotland, and Australia, 48. 

Report on the St. Louis Public Schools in 
1871, 36. 

Residence for master or mistress, 423. 

Bigg, the Rev. James H., on Primary 
Education in England, 20 n. ; on 
National Education, 46. 

Robins, Mr., Milton Mount College 
erected from his designs, 240. 

Rules of the Education Department to be 
obserred in planning and fitting up 
schools, 361, 417-424. 

S. 

Salli D'Asils, the, of St. Etienne, Li- 
moges, 59. 

Sandon, Lord, at his instance the first 
batch of twenty schools were built in 
the most destitute districts of London, 
293. 

Saxon school system, the, 118. 

Saxony, few provinces of Germany have 
BO ancient a school history, 117. 

Schinkcl, h's influence seen even in the 
works of less distinguished architects, 
88, 90. 

Schools, elevation of (in&ntsand mixed), 
as sugt^csted >)y the Education De- 
partment, 15, 16 ; elementary, 161, 
graded, 163-165, 172-174; infant, 
180-194; elementary graded, 195- 
202 ; temporary, 208, 204 ; middle, 
232 ; public boarding for girls, 238 ; 



Board schools of London, 291-350 ; 
Inquiry Commission, 119 ; junior, 19- 
22 ; senior, 19, 22 ; primary or elemen- 
tary, 23 ; private adventure, 9 n . ; a 
large proportion of the buildings in 
which they are conducted quite unfit 
for the purpose, 9 ; secondary, great 
want of in England, 2. 

Schools, Polytechnic, at Zurich, 24 ; 
American model primary, 29 ; Newton 
primary, Philadelphia, 29 ; Capen 
primary, Boston, 30 ; Hollingsworth, 
Philadelphia, U.S., 32 ; the Taaker, 
Philadelphia, 34 ; Melon-street, Penn- 
sylvania, 35 ; Wood-street, Philadel- 
phia, 38; George M. Wharton, Phi- 
ladelphia, plan of, 39 ; the High and 
Normal girls, Boston, 37, 40 ; Lurgan 
Model School, county Armagh, 51 ; 
Pardoux-les-Cars, 57 ; Salle d'Asile, 
Limoges, 60, 61 ; Coll^ Chaptal, 
Paris, 62, 63 ; Gemeindeschule, Berlin, 
77-80 ; Friedrich-Wilhelm, Berlin, 
88 ; Cdlnisches, Berlin, 88 ; Ednig 
Wilhelm, Beriin, 89-94, 402-416; 
at Cottbua, 95 ; Bezirkschule, Dresden, 
121-124 ; Gemeindeschule, Dresden, 
125, 126 ; Biirgerschule, 127, 128 ; 
Kreuzschule, Dresden, 131-134 ; Poly- 
technic, Munich, 135 ; Polytechnic, 
Berlin, 135 ; Polytechnic, Aix-la-Cha- 
pelle, 135-139 ; Chemistry, Aix-la- 
Chapelle, 139-141 ; Victoria School 
for girls, Berlin, 143; Luiaenschule, 
Berlin, 143 ; Polytechnic, Vienna, 
157 ; North London Collegiate for girls, 
239 ; Girton College, Cambridge, 239 ; 
Milton Mount, Gravesend, 240-243. 

School Board for London, regulations for 
the management of its schools, 425. 

School-buildings, those of Germany, ea- 
pecially of Saxony and Prussia, the 
best, 74. 

Schoolmaster's house, village, 219-222. 

Schulpforta, one of the most celebnted 
gymnasiums in Saxony, 119. 

Scotland, education in, 47, 49 ; schools 
in, 53. 
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SeaU in schools, 362 ; aee desks. 
Secondary schools in Switzerland, Report 

of the, by Mr. Matthew Arnold, 24. 
Sheffield desk, the, 370. 
Smith, Mr. T. R., his designs for the 

Johnson High School, Stepney, 300. 
Sophien-Realschule, the, Berlin, 105- 

109. 
Staircases to schools, 206-209; the 

double, 207 ; plans, 207, 208 ; flight, 

209. 
Standards of examination, 161. 
Stanhope, Mr. Spencer, a sculptured 

panel of Knowledge strangling Igno- 
rance, in Winstanley Road School, by, 

314. 
State control, desirability of, in schools, 

234. 
State interference, even private schools 

not exempt from in Germany, 8. 
Stoves, 279; theGumey, 279-281 ; the 

QiU, or studio, 282. 
Stow, Mr. David, 52, 53; plan of a 

school on his system, 13 ; ** The Train- 
ing System," 18. 
Sunbnmers in the Ednig Wilhelm G^- 

nasium, Berlin, 414, 415. 
Sunday Schools, first establishment of, b 

1783, at Gloucester, 1. 
Superficial feet for each child in Berlin, 

as in London, 9 or 10 feet, 83. 
Swedish single-desk, with lifting-seat, 

872. 
Swing-trees, 254. 
Swings, or see-saws, for infant schools, 

193. 
Switierland, popular education in, 22 ; 

secondary schools in, 24. 
Sympathy of numbers, the, 12, 13, 15, 

170. 



T. 



Tar PAYSMEirT the most satisfactory 

for playgrounds, 218. 
Tasker School, the, Philadelphia, U.S., 

83 ; plan of first floor, 34. 
Teachers' rooms, 219. 



Technical instruction. Commission of, in 
France, 55. 

Temperature of school-rooms, 85 ; suit- 
able means for producing and main- 
taining a, 266. 

Temporary schools, 203, 204. 

Theory of Austrian education in Baron 
Helfert's report, 149. 

Theory of school-plans, 85. 

Thermometer in schools, 389. 

Train's, Mr. M. £., Transactions of the 
Intime Club, 64. 

Training System, the, by BCr. David Stow, 
18. 

Tumhallc, or gymnastic room, 81 ; no 
public school in Germany complets 
without, 245, 248, 257 ; at the Bezirk- 
schule, Dresden, 124. 

Tumplatx, the, in all Ctemeinde and 
Yolkschulen, 248. 

V. 

ViNTiLATioir, 263 ; tee Warming and 
Ventilation. 

Ventilation of schools, defective in Ger- 
many, 86. 

Victoria School for girls, Berlin, desks for 
seating children in pairs, 371. 

ViBNNA, Handel's Academy at, 151 ; ac- 
count of the French, by Imperial Com- 
mission, 152, 153 ; Imperial (gymna- 
sium, 153-157 ; Stadische schools at^ 
157 ; Polytechnic school at, 157. 

Virchow, Dr., on school desks and seati^ 
362. 

Visual organs, the change in the function 
of the, developed during school-lile, 
are threefold, 17^-178. 

V«gel, Dr., Rector of the Kdnigliche 
Gymnasium at Chemnitz, 129. 

Volkschulen, the, have the apparatus of 
the Tumplatz, or playground, 248. 

W. 

Walls, the external, of sufficient thick- 
ness, 204. 
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Wanu-watcr LciLiloj^ iu the Kouig Wil- 
helm Gymniwiiim, Berlin, 411. 

Warming axd Vj£ntil.\ti.nq, 2i>3-290 ; 
difficulty of, 37 ; system of, in German 
schools, 80 ; must be treated as insepar- 
able, 203 ; warming, the motive power 
of ventilation, 201; im|H)rtauce to 
Kchooli^, 205 ; cooling power of glass, 
Mr. Hood's work ou, 267 ; the amount 
of heating power required in buildings, 
268 ; methods to bo avoided, 268 ; 
the mofit difficult subject in con- 
nection with school architecture, 270 ; 
the one grcsit prinoii>le of demand and 
tupply iohc considered, 271 : relative 
exijensc, 272 ; oi>en fires, 272, 273, 
274-270 ; stoves, 279-282 ; German 
method, 2S8 ; warming apparatus, 
2SO-288. 

Weaving, a technical school for, at Chem- 
nitz, 133. 

Weights and measures, cabinet of, 390. 

Wesleyan Methodist Denomination Schools, 
the, deserve notice, 13. 

Wesleyan Schools, a large galleiy the 
chief feature in, 13 ; the class-rooms 
small, 14 ; plan of, 14 ; nearly all 
used for Sunday Scluiols, 1 4 . 

Wesleyan Training College, Westminster, 
20. 

West-street School, Hackney, 336-338. 

Weyer, Herr, St'idt-liaunith of Cologne, 
school desks introihireil by, 363. 

Wharton, the George M., school, 35; 
plan of, 39. 

Wiesliaden, Ilohere BUrgerschule at, 115, 
110. 



Wicse, Dr., minister of education in 
Pmssia, 83, 95, )03, 115; on cloak- 
rooms in schools, 213 ; on comfortable 
sitting for school work, 306 ; his 
B^nopslB of various writings bearing on 
the best methods of uniting the seat 
with the desk, 862-364, 306. 

Wimmer, Dr., the Saxon Gymnasium 
Schools called by him the hearths of 
classical learning in Germany, 120. 

Windows in schools, 223-227 ; method of 
opening, 225 ; ghizingalwayiwith clear 
glass, 226. 

Winstanley Road School, SIO— 314. 

Wulntenholme, Miss, essay on the educa- 
tion of girls, 239. 

Women, education of, iu Germany, S3, 
142 ; condition and sjdiere of employ- 

. ment in Germany one of the greatest 
reproa^'hes of the country, 142, 143. 

Women teachers, employment of, 18. 

Wood -street School, Philadelphia, U.S., 
38. 

Work-table, mistress's, with folding top, 
for sewing-classes, 383. 

Womington Road School, 824-383. 

Wurtemberg, the ministry of, published 
a decree on the s])ecial sanitary regula- 
tions in schools, 141. 



Z. 



Zurich, taken as the tyjie of Swiss school- 
buildings, 23 ; GrossuiGnster School, 
23 ; Polytechnic School at, 24. 

Zwey, Herr, on school desks and seats. 



802. 



TH£ END. 
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